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Completely Outdoor Generating Station 


ant Installs Weatherproof Turbines 


Heat Pump for Water Heaters 


ndustrial Plant Uses Aerial Cable 
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in READABILITY eee 
in SHIELDING! 


WESTO! 


INSTRUMENTS 


 — ...and styled...to bring you Weston’s 
concept of the finest general purpose portables 
ever produced! These instruments are offered with 
full assurance that their dependability will reflect 
credit upon the name they bear. Write for Circular 
A-22-A. Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 
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OKOLITE-OKOPRENE 


m-safe, 
improve 


call the stor 
aver op 


ment 


, ides aerial power cables time and time again have 
reduced circuit outages during sleet storms, floods and hurri- 
canes. They require no attention under such conditions. When 
insulated aerial power cables are used for important feeder 
or vital overhead sections, storm repairs on main circuits are 
avoided and linemen can direct immediate efforts toward get- 
ting service reestablished for essential customers. 
Okolite-Okoprene Self-Supporting Aerial Cable with in-built 
messenger is a cable assembly that can be installed in a single 
operation ... no separate stringing of messenger or placing 
of rings. It is widely used for overhead lines, for industrial 
services, circuits between buildings and for indoor use sup- 
ported from beams and trusses. Okonite’s patented “Dualay” 
assembly permits tapping “hot” on lines operating up to 
5000 V. 

A 52-page manual, Bulletin EW-1033 gives you pictures, 
figures and facts about Okolite-Okoprene Self-Supporting 
Aerial Cable. Here is complete engineering information .. . 
sag and tension data... current carrying capacities ... ice and 
wind loadings, page after page of photographs and diagrams 
of installation, tapping, splicing. For a copy, write on your 
business letterhead to The Okonite Company, Passaic, N. J. 


THE BEST CABLE 1S YOUR BEST POLICY 
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Pia one of 


these power line products was 

originated by Electroline . . . and 

has won lasting reputation with Power 

Men everywhere for ease of installation, 
dependability and slashing maintenance costs. 
If you don’t already know them, investigate this 
family of power line products developed by 
Electroline . . . Always ahead of the field! 


Bulletins sent on request. 


ITT IOV OUT 


Originators and Patentees of Automatic Line Splices and Dead Ends 
4121 SOUTH LA SALLE STREET ° CHICAGO, ILLINOIS 
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The Positect is a “3-in-1” protective unit of 
unique and superior character. As a distribu- 
tion cutout it tops the list in interrupting capac- 
ity and dependability. But the new Positect is 
more than a cutout, since it embodies safety 
and convenience features of great importance, 
not heretofore expected of any cutout.—And 
it provides these features at a cost so low that 
it permits widespread use—even standardiz- 
ation for the entire system. 


Here enumerated are the features that make 
the Positect outstanding: 


(1) SHORT CIRCUIT INTERRUPTING ABILITY 


@ Up to 12,000 RMS amperes—the high- 
est of any cutout. 

@ Invulnerability to corrosion, vibration, 
and interference from ice, bugs or birds; 
adequate mechanical strength and high 
flashover values exceeding NEMA 
standards by up to 60%—all of which 
tend to assure highest interrupting 
ability at all times. 

(2) SWITCHING CONVENIENCE 

® Insertion or withdrawal of handle-and- 
tube is all that is necessary for switch- 
ing distribution transformer load or 
magnetizing currents, or charging cur- 





Q 


& ELECTRIC 
¢C 


EST Utilities 
Have Already 


rents of small capacitor banks, 


(3) SAFETY CHARACTERISTICS 

@Removes the hazard attending the 
inadvertent opening of conventional 
cutouts under load. 

@ Discharge is away from the man if 
accidentally closed in on short circuit. 

@All live parts are unusually well en- 
closed. 

@ High interrupting ability gives adequate 
margin of safety against cutout “blow- 
ing up”. 


These features make the Positect particularly 
desirable for application on metropolitan dis- 
tribution systems where concentratian of power 
is a general condition; for the areas of any 
system where power is concentrated; and for 
the growing areas where ultimately load con- 
centration will bring about excessively high 
short circuit currents, 


The fact that 5 of the 8 largest electric utilities 
have already adopted the Positect may be 
significant that it is a product meriting your 
most serious consideration. Ask for Catalog 
Section 520 telling more of the story. 
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TYPICAL 
PERFORMANCE VALUES 


of 10,000 and 12,000 amperes for 
the 50-ampere and 100-ampere 
Positect respectively, on 2400-, 
2400/4160y- and 4800-volt 
systems. 


adequate for switching: 75 kva 
single-phase distribution trans- 
formers on 2400- and 2400/4160y- 
volt systems, with the 50-ampere 
Positect; 100 kva single-phase, 
with the 100-ampere Positect; also 
3-phase transformers of corre- 
sponding load current values. 
adequate for switching 3-phase 
capacitor banks up to 135 kvar 
on 2400-volt systems, and 225 
kvar on 2400/4160y-volt systems, 
with 50-ampere Positect; with the 
100-ampere Positect, 225 kvar on 
2400-volt systems. 


RATINGS 


5000 Volts, 50 Amperes 
5000 Volts, 100 Amperes 
7500 Volts, 50 Amperes 


*indicates New Features of the New Positect 
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A-C SWITCHGEAR HAS RIGID, SELF-SUPPORTING 
STRUCTURE=REQUIRES ONLY FOUR POINT ALIGNMENT! 


A RECENT SURVEY showed that engineers were most impressed with 
the rugged construction of A-C switchgear. Here's why: the frame. 











work of steel angles and formed plates is reinforced to make a self-sup- 
porting structure; joints are lap welded for extra strength, structures are 
assembled on two full length channels for simple, four point support. 
THIS STRONG FRAMEWORK This kind of sound engineering is reflected throughout all A-C switch- 


really protects switchgear 


issavy seeel pletet nd sania: 0 gear... that’s why it is preferred by operating men and engineers alike. 
d d ic all ATC e s « 






. arte vy 
reinforced throughout ALLIS-CHA=MERS, MILWAUKEE 1, WISs. A 2502 
Ruptair, Ruptor are Allis-Chalmers trademark 
} 
HORIZONTAL ARC INTERRUPTION . . . Ruptoir PREDICTABLE low instollation costs . . « unit is 
reba ARE magnetic @ir circuit breakers eliminate need for “packaged ready for connection, Detailed draw- 
puffers’’ . . . natural thermal effect assists arc ings provided for each installation, i 
into the arc chute Especially effective at low cur- 
5 OTHER onks aclaa cadauabievaliae’ Ge sack ADEQUATE BUS INSULATION . . . no-corona 
tape, bakelized paper tubing nsulating tape elime 
- i t f hi It 
PREFERRED A-C DESIGNED arcing contacts © igh melting inate compound-filled joints. Easily installed in field 
point alloys minimize burning, assure low mainte 
and removed for installation changes 
nance, long life under repetitive duty 
FEATURES: CONTACT FINGERS on removable element permits A-C builds these circuit breakers: Air Blast, Ruptoir \ 
easy inspection without de-energizing main bus. magnetic, Ruptor oil, Low Voltage air. \ 


ALLIS-CHALMER 


First in the U.S. with Metal-Clad Switchgear 
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FOR FAILURE-FREE CIRCUITS IN WET LOCATIONS 






ANHYDREX 
CABLES 


Wherever water or moisture menace electric circuits it’s a wise move to 
install Simplex-ANHYDREX Cables. ANHYDREX Cables have what it takes to 
provide uninterrupted service, year after year, in wet locations. And “what it 
takes” is nothing less than the well-known Anhydrex insulation. 


Anhydrex insulation has proved itself, in all types of installations, to have 
a low rate of water absorption. It is low when cables are first put into use and 
it stays low even though they are submerged for vears. This resistance to in- 
terference by water and moisture, plus the protection against sunlight and foul 
weather, heat, soil acids and alkalies provided by an outer jacket of neoprene, 
is your assurance of dependable and economical power, signal, and control systems. 


It means that ANHYDREX Cables are equally suitable for underground, 
duct, or aerial installations; that you need buy only one type of cable for all 
three services. It means years of trouble-free performance, low maintenance 
costs and few replacements. 


The Simplex representative in your area will be glad to give you complete 
information and help you choose the ANHYDREX Cables that best fit your 
specifications, 





v_ 
WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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PNEUMATIC OPERATOR 





 pmnonap nema TRIP-FREE action instantly releases con- 
tacts from closing force when closed on a fault... 
permits high contact acceleration unhindered by closing cyl- 
inder back-pressure or toggle inertia, You get instant, com- , 
plete contact opening under all tripping conditions. IT’S STANDARD EQUIPMENT ON THESE 

With this powerful Allis-Chalmers electro-pneumatic op- ALLIS-CHALMERS OIL CIRCUIT BREAKERS 
erator, highest possible system stability and service continuity 
are maintained. The breaker cannot be held closed on a 
fault . . . and operator mechanism is quickly recoupled to 
permit fast reclosing—within 20 cycles, Pneumatic opera- 
tion furnishes reliable, higt 


igh-speed contact closing economi- 


cally — requires only fractional horsepower motor. 

This mechanically trip-free electro-pneumatic operator is 
just one of many features you get on Allis-Chalmers oil 
circuit breakers. For details on any rating, contact your 





TYPE BZO-160 TYPE FZO-151 TYPE FZO-150 ! 


nearby A-C representative. Or write dir ct, 4262 
) — : ati A 2625 69 to 230 kv 69 kv frame ce at 
- 3- or 5-cycle mounted—5- or 8 46 kv—8-cycle 
opening, 20-cycle cycle opening, 20 opening, 20-cycle 
ALLIS-CHALMERS, 932A SO. 70 ST. reclosing cycle reclosing reclosing 


MILWAUKEE, WIS. oe 


ALLIS-CHALMERS ‘“ 


Pioneers in Power and Electrical Equipment from Generation through Utilization 
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TO ELIMINATE 


CONTROL CIRCUIT FAILURE... 






Rome Control Cables 


RUBBER 
NEOPRENE 
THERMOPLASTIC 


















7 Conductor Control Cable, 
19/25 AWG—RoMarine in- 
sulation with individual 
conductor sheath of Neo- 
prene—-RoPrene (Neoprene) 
sheath over all—600 Volts. 


Protect those vital control circuits... the ‘nerve sys- In Rome Control Cables, too, you will find variety 
tem" of your whole distribution network . . . with the of construction to meet your particular requirements. 
dependability of Rome Control Cables. You can ill In the design of individual conductor insulation, as 
afford the loss of revenue and customer good will well as outer protective sheath, Rome Synthinol* 
when outages occur from control circuit failure. As a thermoplastic, rubber, and Neoprene compounds 
matter of fact there is no need to run that risk. Rome can be combined, or used separately, to provide the 
Control Cables are manufactured to one standard of ultimate in service performance. Typical Control 
quality ... the highest ...and carry with them asense Cable constructions are described in Specifications 


of responsibility for dependable and unfailing service. CT-1, CRM-1 and CRO-1. Write for your copies today. 


* TRADEMARK 





ELECTRICAL WORLD @ February 26, 1949 i 





HOSKINS 
Chromel 


RESISTANCE ALLOY 
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. . + basic elemeGiigre ectrical heating 


I: you were to sit down and compile a list of electrical heating applications, 
you'd have a pretty good idea of where and how Hoskins CHROMEL resistance alloy 
is used. For CHROMEL, you know, is the original nickel-chromium alloy that first made 
electrical heating practical. It's ductile, durable stuff... easy to work with, hard 
to burn out. Possesses close-to-constant “hot” resistance between 700° and 
2000 F. Delivers full-rated power throughout its long and useful life. And, for 
over 40 years, it's been used consistently and with confidence by leading 
manufacturers of all types of electrical resistance heating devices. So if you're 
concerned with electrical heating . . . from a utility load building point of view, 


as a manufacturer of appliances, or as a user of electric heat in your 





manufacturing processes .. . your best interests can best be served by 
Hoskins CHROMEL wire, ribbon or rod. Our Catalog M-1 contains 
complete technical information... want a copy? 


HOS KIN S MANUFACTURING COMPANY 


444 


. - MICH AN 


Heating Element Alloys * Heat Resistant Alloys * Thermocouple Alloys * Spark Plug 
Electrode Wire * Special Alloys of Nickel * Electric Heat Treating and Laboratory Furnaces 
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ANSFORMERS 


Here are two STANDARD type AT, 450 
KVA, 2400 volts, three phase, 60 cycle 
transformers . . . with high and low voltage 
terminal chambers, equipped with pot heads 
for cable connection. 





The life and dependability of your | depend 
upon the materials which go into thefr making. More than 
that, STANDARD transformers are efigineered and built to 
fulfill special requirements of each gob. They are available 
in capacities up to 10,000 KVA, Self cooled, and voltage 
ratings up to 69,000 inclusiveg These are the reasons 


STANDARD transformers dot the ap of the United States 






in a dense pattern . . . serving industrial plants, municipali- 

ties, mines, and utilities everywhere. For complete informa- 
@ trouble-free performance tion on engineering and construction features, write today. 

You will see quickly why STANDARD transformers are 
@ safety economical and dependable to own and operate. 


© long life—dependability = THE STANDARD TRANSFORMER CO. 


* ica ati 
economical operation WARREN « OHIO 


* high efficiency MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 


° AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 
@ attractive appearance 


Offices in Principal Cities 
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The three 5,000 KV A Uptegraff Power service, with sizes from 1/10 to 10,000 
Transformers shown above, serving an KV A. Types include: Power, Distribu- 
industrial plant in West Virginia, are tion (both dry type and liquid cooled ), 
33.000) volt. 60 eyele, single phase. Instrument and Specialty. 
oil-immersed, self-cooled units. We can quickly meet your needs 
Uptegraff offers a complete line of with dependable transformers designed 
transformers for indoor or outdoor and built to your specifications. 


R. E. UPTEGRAFF MANUFACTURING CO. ,.(o77OAtE 
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The permanence of Copperweld Strand, demonstrated in severe 
service during the past thirty years, has earned the confidence of 
the entire industry. For long-lasting guys and messengers, you 
can't beat this reliable, time-tested strand. 

And it’s sound economics to use non-rusting Copperweld 
Strand because you save by eliminating replacement costs. With 
Copperweld you don’t need to buy oversized strand as a protec- 
tion against later loss of strength caused by rust. Copperweld 
Strand can’t rust—its original strength is permanent. 


Write for Engineering Data 


COPPERWELD STEEL COMPANY 


GLASSPORT, PA, 





15 








MEASURE the factor which determines 
the capacity of Sib siliont Feidles 





Lincoln Type AD-2 Thermal Type Ampere Demand 
Meters measure the factor which determines the capacity 
of substation feeders, and are particularly useful in 
balancing the demand between phases to get the most 


out of system and distribution capacity. 


These meters are equipped with two demand indicating 
pointers. One is attached to the actuating element of the 


motor and shows the demand on the feeder phase at all 


times. while the other shows the maximum demand 





established since the last manual resetting. 


Now available in attractive semi-flush mounting, they are Lincoln Graphic Demand Meters 
especially designed to fit into the same punched aperture for Semi-Flush Mounting 


Available in Graphic Form for Am- 
pere, Watt or KVA Demand, where a 
record is required. Bulletins No. 450 
Write for Bulletin No. 462. It gives complete information. and 452 give complete information 


957 a9 
E ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


as provided for indicating ammeters of modern design. 


ot NM ERG 
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GOOD CRAFTSMANSHIP 
-.-GOO0D TOOLS 


| 


“*CRESCENT”’ is our trade-mark registered in the United States and 
foreign countries for wrenches and other tools. ‘Crescent’ tools 
are made only by Crescént Tool Company of Jamestown, 
N. Y., and are sold by leading distributors everywhere. 


CRESCENT TOOL COMPANY 
Jamestown, N.Y, Shen of the dellltates 
Syuilbel of Ercllence 
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CATALOG NUMBER 













. 37122 24760 8484A 9521A 25567 9785 25565 27077 10470 








Dry Flashover Voltage, kv ...........008- 485 385 235 235 170 145 110 85 60 
Wet Flashover Voltage, kv ...........06. 380 285 180 180 125 100 75 55 40 
Impulse Flashover Voltage, kv, Pos. 1.5 x 40 800 590 390 390 280 225 170 125 105 
Impulse Flashover Voltage, kv, Neg. 1.5x 40 1000 770 475 475 340 290 2 200 120 
Leakage Distance, inches .............00. 132 99 72 72 43 37 24 15.5 10.5 


Cantilever Strength, upright, Ibs. ......... 1200 1700 #8 1500 1500 2000 2000 2000 2000 2000 
Cantilever Strength, inverted, Ibs. ........ 1070 1470 1500 1500 2000 2000 2000 2000 2000 
Nennion Sirengih, 1bs..... 0 essa ssccecsves 20000 20000 12000 12000 8000 7000 5000 5000 5000 
Torsion Strength, inch-lbs. ............2.- 40000 40000 15000 15000 12000 10000 8000 7000 6000 





Now available for the first time as “‘catalog items” are 

Lapp Station Posts in complete series standardized in three strength 

ratings. These insulators are in accordance with BIL established values and meet 
NEMA standards. When you standardize on Lapp Station Posts for switch 

and bus support, you assure: yourself insulators soundly engineered to every service 
requirement. Lapp NEMA Standard Station Posts, High-Strength Station Posts, 
Extra-High-Strength Station Posts, and a variety of special-purpose Station 

Posts, are listed, together with complete specifications, in the new Lapp 

Catalog No. Seven. If you have not received your copy, we will 

send it on request. Lapp Insulator Co., Ine., LeRoy, N.Y. 
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CATALOG NUMBER ... . 34250 34249 


Rating, kv 

Dry Flashover Voltage 

Wet Flashover Voltage 

Impulse Flashover Voltage, kv, Pos. 1.5 x 40 390 280 
Impulse Flashover Voltage, kv, Neg. 1.5x 40 475 340 
Leakage Distance, inches 43 
Cantilever Strength, upright, Ibs. ......... 4000 4000 
Cantilever Strength, inverted, Ibs. ........ 4000 4000 
Tension Strength, Ibs. .......scccesscsece 20000 15000 
Torsion Strength, inch-lbs. ............44. 40000 20000 
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In the home, too... 


MALLORY ELKONITE* CONTACTS | 
Mean a Flip of a Switch | 


Instead of a Hunt for a Fuse anit 


Out go the lights! A “short”! Once it meant 
a mean trip to the cellar fuse bhox—often to 
find that the right fuse was missing. Now. in 


more and more homes. it simply means a flick ii 


of a nearby switeh. 


Equipped with Mallory-developed  Elkonite AS 


Contacts. circuit interrupters have brought 
this new convenience. This same Elkonite is 
the contact material used in circuit breakers 
of giant power plants. Elkonite that served one of the 
world’s largest test circuit) breakers—at Grand Coulee 

which interrupted 72 million kva, more than twice 


the kva load of any breaker now in service. 






With the protection of thousands of homes—and giant 
power stations—at stake. the circuit breaker contact has 
a huge responsibility. And Mallory Elkonite is equal to it. 
Made by a special process. Elkonite features hardness. 
conductivity, resistance to wear and impact. erosion by 
ircing. and sticking. It is one of many types of Mallory 


contact materials that meet wide applications. 


Whats Your Problem ? 


In fact Mallory has designed so many types that even if 
vour problem is unusual. chances are that Mallory has a 
standard contact to meet it. Tf not. Mallory engineers 
ire equipped to develop the precise one for vou. Consult 


them now 


' 
For all hinds of contact materials and service. vou 


can theat Mallory as a dependable, « vperten ed source. 


tnt , Jot Matthey & M ! 


Electrical Contacts and Contact Assemblies 


|M 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA Rog. 0. Si Bar 00 


SERVING INDUSTRY WITH 


P.R. MALLORY & CO. Inc. Capacitors Rectifiers 

Contacts Switches 

A L L O he Controls Vibrators 
Power Supplies 


Resistance Welding Materials 
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STANDARD PARTS 


POWER TRANSFORMERS 


Available in the following sizes: 


Three Phase: Up to 10,000 Kva, 34 Kv 
Single Phase: Up to 5,000 Kva, 34 Kv 





This new line of Pennsylvania Power Transformers 
was designed to include the desirable features of ge 
custom-built transformers, at quantity production NY 
prices. Streamlined and standardized methods of The Sealed Tank and Inert Gas Pressure Systems can 
be changed, in the field, to Inert Gas-Oil Seal, with- 

manufacture, coupled with the use of standard : : 

: out difficulty and without changing any parts. Inert Gas 
designs and standard parts, shorten engineering and Pressure System can also be changed to Sealed Tank. 
production time. This reduces the price of the trans- 


former and shortens the delivery time. tt ee 2/TI 
a Throats, and with 7 
Standard Parts Transformers can be supplied with any ee Compartments for 

a method of oil preservation. — switchgear, etc. 
Auxiliary tanks, welded to each end of the trans- 


former and connected to each other and to the main tank, form the 
following oil preservation systems: 


Auxiliary tanks, in most cases, do not 
add to the projected floor area. 





oz 








Inert Gas-Oil Seal Sealed Tank Inert Gas Pressure System 





ae Oil expansion tank can SH Sy, 
be provided instead of ; 
auxiliary tanks. | ITS 





Top of 4000 Kva Standard Parts Standard Parts Power Transformer. 3750 Kva, 3 Phase, 


Base for Standard Parts Trans- Transformer. Note how auxiliary 60 Cycles, OA, 55°C. Voltage: 12,000 Delta- 
former. Base is designed to tanks fit into ends of the trans- 4,160 Y. 

simplify jacking, pulling, roll- former and do not add 

ing, and painting. to the length of the 


transformer. 


For further information, write 
for Gooklet Ms. 1492 






TRANSFORMER COMPANY 
PITTSBURGH 12, PENNSYLVANIA 
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HERE’S BIG NEWS IN SPLICING 





A. The Positive Initial Grip 


B. Full-Tension Gripping Jaw 








Now two grips instead of one. . . the Posi- 
tive Initial Grip and the Full Tension Grip- 
ping Jaw. 

The Positive Initial Grip acts like a 
“head” on the wire .. . holding it initially 
until tension is applied. This Positive Initial 
Grip alone withstands a tension in excess 
of 100 Ibs. The wire cannot be twisted out 
of the Positive Initial Grip, for it turns freely 
with the wire. 

The Full Tension Gripping Jaw takes 
over as tension is applied, permanently 


gripping the wire for the full length of the 
jaw and thus developing and maintaining 
the full holding power. A Positive Splice 
every time. 

Size for size the Splicit is smaller, lighter, 
more compact... fully enclosed against 
weather attack and dirt or grit. 

You'll like the new SPLICIT. Samples may 
be obtained through your local Burndy 
representative or direct. Available in sizes 
for Nos. 6, 4, and 2 solid. Other sizes to 
follow. 


BURNDY 


New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California * CANADA: Canadian Line Materials, Ltd., Toronto 13 
FOREIGN: Philips Export Corp., New York 17, N. Y. 
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Outdoor Type AKE-25 
7.2 kv, 600 amp 


lem elelem tiga till: mae 





A Protective Unit with High- 
Speed, 3-Reclosures, completely 
tested and assembled ...ready 
to operate. 


Low Operating Current—T he Motor-Compressed 


Spring Mechanism uses “~ a small motor to com- 








press the closing spring. y be a-c or d-c. 
Simple T Tripping pieiatuatites 1-c potential 
i iene a + th in nd relia- 
trip provides the utmost in accuracy and relia z euiieiaiiae 
bility, many conditions permit use of a-c series trip : NEMA 
; ; 7 : Adopted Standards 
with or without overcurrent relays. If a-c is used 
for the spring-compressing motor, the ultimate in 
simplicity and low cost is attained. 
Rapid Arc Extinguishment—The Pacific Electr 4 


Mfg. Corporation exclusive - ulsic wy Chania 
extinguishes the arc with a minimum of oil car- 


bonization or effect on contacts 


Get All Faers --- 


Outdoor Type AKE-25 
Oil Circuit Breaker 
with End-Mounted 
Operating Mechanism 


tLe Aa la mea LSE 


Tahaan. 20 


an 
Af\o\ 
cit a\ 
Ta © 


re 1& 


Other Representatives in Principal Cities 
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Your answer to 


Tube Dezincification — 


ANACONDA 
ARSENICAL ADMIRALTY 439 


NACONDA began commercial production of Ar- 
i senical Admiralty Condenser ‘Tubes in 1954— 
after two years of intensive research work. Tests had 
proved that a small percentage (0.04) of arsenic 
added to Admiralty Alloy materially increased its 
resistance to dezincification. 

Since 1954, this improved alloy has performed 
outstandingly in almost every kind of service. Ar- 
senical Admiralty Alloy 459 offers high heat trans- 
ference as well as high resistance to general corro- 
sion. It costs the same as plain Admiralty. 

There are $8 standard and several special Ana- 
conda Alloys for condenser and heat exchanger 
tubes. You are invited to consult our Technical Dx 
partment in determining the most suitable alloy fon 
vour use. For general information on Anaconda 
Tubes and Tube Sheets, send for our Publication 


B Z. asians 


ANACONDA 


Le 


CONDENSER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Coppe ning Company 


ANACONI \nert 


24 











Retubing with Arsenical Admiralty to 


Serve a New England Industrial Area 


Arsenical Admiralty #89 Tubes were chosen for t 


ecent retubing job. to combat the corrosive ¢ 


2-pass Condenser has a 29.000 sq. ft. cooli 


and serves a 25,000 kw generator. 5.600 tubes. with 


a weight of 65,000 Ib. will go into the condenser. Util 
Itv station supplies power to ani nportant New Et 


land industrial area 
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linemen prefer it 


the clean treatment that is always clean 








Monsanto's Penta insures clean wood when properly applied. Linemen 
and superintendents prefer it because it does not bleed, regardless 
of weather conditions. ( 


Low concentrations of Santophen 20 provide clean, 
dependable protection against wood-rotting fungi, 
termites and other wood-boring insects. The concentra- 








' . . 
Cleanliness is only one of Santophen 20's many plus values... Its j { i com magetes were = eee TI setetion of 
high toxic strength is always constant, always laboratory-controlled, i ; Sontaphen 20 in off, n pounds per esbic fest of weed. 
assuring protection which is chemically determined and can be dupli- | CROSSARMS POLES 
cated every time. No matter what preservative you are now using, 






Min. Standords Min. Standards 





it will pay you to investigate the advantages of Penta, Monsanto's } 
Santophen 20, in protecting your investments in poles, crossarms and 
other treated wood. For full information, address MONSANTO 
CHEMICAL COMPANY, Desk A, Organic Chemicals Division, “_ 
South Second Street, St. Louis 4, Missouri. 


In arid regions.... 6 lb. 6 Ib. 


Where high mois- 
ture exists...... 6 Ib. 8 Ib. 


For tropical service 8 Ib. 12 tb. 


eee eee eee eee ee eeeeurseseeeeeeeeeee 
MONSANTO CHEMICAL COMPANY . 
Desk A, Organic Chemicals Division 3 
1758 South Second Street, St. Louis 4, Missouri 
Please send me full information on Santophen 20 for preserving °* 
. 

ceene . 

Name . " Title . 
- . 
Company pe 
Address . 
. 

City State . 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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TRIANGLE’S 
NEWLY EXPANDED 
CONDUIT PLANT 






N... your requirements for 
rigid steel and thin wall conduit can 
be met faster, more dependably, 
since Triangle’s newly expanded 
plant is in production. Located in 
Moundsville, W. Va., hard by the 
steel center of Wheeling, this en- 
larged manufacturing establishment 
incorporates latest advancements in 
production equipment to assure 
greater output and the uniformly 
high quality for which Triangle has 
been famous for over 30 years. 


















hin Wall Con 
stee! 
m hig true tube of : ~ « 
Ny a eh, Hot diP While output of steel conduit is 
: at present limited by circumstances 
beyond Triangle's control, when 
these conditions change you can 
count on Triangle for an immediate 
increase in shipments. If there's a 
bottleneck in steel conduit, it won't 
be in Triangle’s new Moundsville 


plant! 


available 


For Extra quality — at NO extra cost — insist on TRIANGLE! 


SERVES YOU Batter Faster| 


if it Bears This Trade Mark it's Made by Triangle... 
if It's Made by Triangie IT MUST BE RIGHT! 


For latest information on deliveries, contact your nearest Triangle distributor or representative, or write 


CONDUIT & CABLE CO., ING 


1900 Jersey Avenue, New Brunswick, N. J. 


BUILDING WIRE © BARE WIRE © ARMORED CABLE © "GLAZON" TRIEX NON- 
pare repr aa IIIT IT IT IIIT IT LALLA Cede ee ee Ld 
CAMBRIC BRAIDED OR LEADED, TRIOPRENE TRENCH, POWER AND PARKWAY CABLES 


IT MUST BE RIGHT / RIGID CONDUIT © ELECTRIC METALLIC THIN WALL CONDUIT © FLEXIBLE. STEEL CONDUIT 
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1. Contacts have only a small 
fraction of the amount of ‘draft’ 
that is considered good produc- 
tion practice the entire height 
ot contact is accurate in maintain- 
ing position of threads. 















2. Slot size is held to close limits 
and walls of the slot are kept 
accurately parallel. 


3. Precise limits on bolt dimen- 
sions insure a thread that is accu- 
rate in fullness, shape and contour, 
to fit the co-operative nut thread 
efficiently. 


in the manufacture of 
SOLDERLESS CONNECTORS 


od 





sense 


Strong, sound alloys, not subject to heavy atmospheric corrosion, 
are precision-processed to provide a high percentage of thread 


engagement. The tough, smooth thread surfaces will not score or 


4. Forged nut of tough grain is 


drag making certain of effective tightening. Only by holding each precision tapped to give high class 
thread, smooth surface and high 
of the four critical dimensions to less than a hair's breadth can the percentage of thread engagement. 


tightening force be applied to a sufficiently large area to assure the 
utmost efficiency. Reliable precision processes hold all critical points 


to the closest possible tolerances. 










ELECTRIC COMPANY 


3145 CARROLL AVENUE, CHICAGO 12, ILLINOIS 
ARS OF SERVICE TO THE UTILITIES 
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Pressure Treated 


provide 





Greater Long “Term Economy 





adh - deh 


Nas teibicn iat 
 Piliete eo + sia - 4 


There is no better proof of the superiority of 
Amcreco Poles, Cross Arms and Conduit than the 
actual service records. It is the best indication of 
the long pole life and freedom from maintenance 
troubles for users of Amcreco. We will be pleased 








to show you typical service records and point out 
how Amcreco can reduce your cost per pole per 


Write today. 
Amcreco _— 


oe Clee 


soa ") AMERICAN CREOSOTING COMPANY 
maleic. 


















COLONIAL © GEORGIA 
CREOSOTING || ruCKG CREOSOTING 
COMPANY Bown Process] COMPANY 
INMCORPORATER o — mcosrormatso 








LOUISVILLE, KENTUCKY 
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Th glares. ae er ern REE E'S” 

CONSTANT 
IMPROVEMENT 
PROGRAM MEANS 
GOOD PRODUCTS 
THAT SURPASS 
SPECIFICATIONS 


> eee 


5000 volt Air interrupter 
ISOLATOR used to break charg- 
ing currents in large three- 
phase air-cooled transformer. 





A three pole, single throw, 400 ampere, 5000 volt 
Air interrupter ISOLATOR. 


As a device for disconnecting of high voltage circuits the Three 
ISOLATOR stands ina class by itself. The Air Interrupter ISOLATOR, 
the latest member of the Three E ISOLATOR family, incorporates all 
the exclusive features of the disconnect ISOLATOR that has made the 
same so popular. In addition, it is so constructed with removable in- 
terrupter units in upper studs so that it can successfully interrupt 
moderate load currents, and charging currents of transformers, regu- 


lators, cables and other equipment. 


The Air Interrupter type of ISOLATOR can be combined with a pothead 
body to form an Air Interrupter CABLE ISOLATOR which makes an excel- 


lent device for interrupting charging currents of lead covered power cables. 


Send for Bulletin 138 which gives detailed information and a 
complete listing of Air interrupter ISOLATORS up to and 
including 15000 volt ratings. 


S ELECTRICAL ENGINEERS EQUIPMENT 


MELROSE PARK, ILLINOIS 








{ 


g 












i L 5 
high hea rotec Pp 3,000 
ee meets ali UL equi ments fF c 3,200 
a service 4 -,,.and ore. Fut her tests 1,200 
yn our jaboratories prove that TEM minimum Blond 300° 
_ 105 provides complete security for ;mportant atter 60 doy® ot 113° © 315% 
wiring a temperat os Or er than UL spec- IRVINGTON * own oil resistance rests of TEMFLEX 
sfications- It bends ¢ ple with cracking 105 after} o hrs, ot 105 ¢. show «°° 
: after nusual heat conditionine _, resists oil, pielectri¢ 
varnish, baking, 2% chemicals: pistinguish tensile? crongotion® anna 
TE LE 105 by the name im rinted the in Wemco oil 9 
jength of tubing Use t wherevet equip” in GE. 10-€ oi 102 115 
ent wiftl ust def heat and oi sExpressed °° percentages of origina! volves 
full technical data 
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,» Canada. 
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138 KV Type TTT Hi-Pressure Contact double break ~ 
switch. Grounding switch shown partly closed (not 
energized Jamaica, L. I., Substation, Consolidated 


Edison Co. 


a4 CONTACTS—Hi- Pressure, self cleaning, beryllium jaws. 
Proper pressure, plus a clean contact makes a dependable 
electrical and mechanical contact. 
BLADE MECHANISM— rotates one-piece tubular blade, 
AFTER blade enters jaw free of pressure—all with continuous 
motion. 

A—Blade in closed position by insulator rotation. 
, B— Contact closed by blade rotation. 

6} ONE-PIECE BLADE—High strength, high conductivity 
1. P. S. tubing. 

@ BEARING—weather sealed, greaseless for smooth easy 
operation. 

8 LEVELING SCREWS for alignment - also featured on all 
insulator stacks. 


@ TERMINAL—four half-inch bolt, clamp type. 


CONDUCTOR SUPPORTS. 
CLAMPS AND FITTINGS 


DISCONNECTING SWITCHES 


CL me me earn 


HORN GAP SWITCHES 


“ 


INTERRUPTER SWITCHES 


CUTOUTS AND 
THERMO-RUPTERS 


DISTRIBUTION 
EQUIPMENT 


aT Tm aay 
Wt TRB 


SUBSTATIONS 


OPEN OR ENCLOSED, 
ISOLATED PHASE 
HEAVY DUTY BUSES 


KIRK INTERLOCK 
ee 2 


AUTOMATIC 
SWITCHING 
EQUIPMENT 


METAL CUBICLES 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


AFFILIATED WITH THE 1-T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA. 
IN CANADA — EASTERN POWER DEVICES LIMITED, TORONTO 


TESTING DEVICES 





ELPECO DUO-ROLL SWITCH 


with two simple high-pressure contacts 


@ You get high-pressure contact at both hinge and jaw end of the 
new Elpeco DUO-ROLL switch. 


The non-aging properties of the beryllium copper contacts assure 
unchanging contact pressure during service. The simple rotary prin- 
ciple of operation makes the contacts self cleaning on opening or 
closing. Under icing or adverse weather conditions, the simple rotary 
motion releases the contact pressure and breaks the ice with a mini- 
mum of effort. No adjustments are needed or can be made during 
installation to affect the high-pressure contact. 


Available in horn gap or disconnecting types from 7.5 Ky. to 69 Kv. 
For detailed information request descriptive catalog. 


ELECTRIC POWER EQUIPMENT CORP. 
412 North 18th Street Philadelphia 30, Pa. 


32 





JAW END HIGH~- PRESSURE CONTACT 
Stationary contact of a one-piece beryllium 
copper casting exerts high pressure when 
spread by rolling action of moving contact. 





HINGE END HIGH-PRESSURE CONTACT 
The wide angle of high-pressure contact 
makes contact positive and not at all critical 
—even with undertravel or overtravel in 
group operation. 
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IT SAYS HERE 
IN FINE 


y vorcelain and m 
mn t NOT in fine 
1 ize your old fa 


o modernize ye 
uminaires with the Josly 


® Controlled reflection puts light 
re iti eded 


e 
@ High reflector efficiency provides 
more useful light per watt 

is eliminate 


J 
THE JOSLYN CO 
THE SOUTH EAST-JOSLYN CO 


Ne 
Ve Lite 
SUPA ee i} ss 
JOSLYN SOUTHWEST CO 


i cana TTT IN ARI) 
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CASY to apprty - 


@ Tap-Armor Rods are simply short 

lengths of PLP Armor Rods. They assure 

the same simplicity and ease of application. 

For hot-line taps, they eliminate troublesome 
concentrations of stresses; prevent arcing and 
resultant burning of the conductor caused by 
loosened clamps; and give a positive damping of vi- 


bration...one of the main causes of loosened clamps. 


FOR COLD-LINE application, simply twist and wipe 
into place on the conductor as shown by Figure 1. 
No special tools are needed. PLP Tap Armor grips so 


snugly that clips or clamps are eliminated. 


FOR HOT-LINE application, the set of tools 
shown in Figure 2 makes the job easy. Safely and 


rapidly, PLP Tap Armor is put in place. 
pidly P P P 


The result for either hot or cold lines is 







gerthc 
\F 








CLAMP, east the same ... Figure 3. Conductor life is 
\ 


R 







increased, electrical and mechanical 
characteristics are improved. A 
COOL clamp is the result. 


@ Like to know more about PLP Armor Rods? 
Any Salesman of Line Material Company, 
Locke Incorporated or American Steel & 
Wire Company will gladly give you complete 
information and prices. Or write directly to us. 


_—— 


== PREFORMED LINE PRODUCTS COMPANY 


1051 POWER AVENUE e CLEVELAND 14, OHIO 
COMPANY 





February 26, 1949 @® ELECTRICAL WORLD 











“ % 
weet * 


PYPE ASSO DROPOUT CUTOUT 









TYPE “H33-C” RATINGS 





yi SING PROBLEMS presented by increasing Catalog Voltuge | Current interrupting Capacity 
























; ° ; ’ ‘ Numbers (KY) | (Amp) | (8.M.S. Amp) 

short-circuit capacities of distribution sys- SS fl 
tems have increased a demand for a depend- H-73621-C} 5 | 50 | 9,000 
able and economical device for interrupting H-73611-C| 5 100 | 13,000 
heavy fault currents. H-73601-C| 5 200 | 17,000 

Southern States early recognized this prob- 1736220} 75 50 7,000 
lem, and developed the type H-33C Dropout H-73612-C | 7.5 | 100 10,000 
Cutout to meet the growing need. This pioneer H-73602-C | 7.5 | 200 14,000 
development has demonstrated the depend- H-73623-C | 15 50 6,000 
ability and effectiveness of the Expulsion Fuse H-73613-C | 15 100 9,000 
for this class of service under all-weather H-73603-C | 15 | 200 11,000 


CC yndit ions. 


Southern States Equipment Corp. 


HAMPTON GEORGIA 
PRESENTATIVES IN FOLLOWING CITIES: 


BIRMINGHAM. ALABAMA LOUISVILLE, KENTUCKY CHARLESTON. SOUTH CAROLINA 
LOS ANGELES, CALIFORNIA NEW ORLEANS, LOUISIANA KNOXVILLE. TENNESSEE 

SAN FRANCISCO, CALIFORNIA SHREVEPORT. LOUISIANA IAI Mee a ao 

DENVER. COLORADO BOSTON, MASSACHUSETTS DALLAS. TEXAS 

WASHINGTON, D.C JACKSON, MICHIGAN HOUSTON. TEXAS 
JACKSONVILLE. FLORIDA Pa CROSS AR ISSeltT Bp sp dma 





lt etree eli ery ST. LOUIS, MISSOURI 
ATLANTA, GEORGIA pearrestnesinaipesedrtinniaar SALT LAKE, CITY. UTAH 


AEWA Aa IDI CHARLOTTE. NORTH CAROLINA SEATTLE. WASHINGTON 
VALPARAISO. IND PHILADELPHIA PENNSYLVANIA MILWAUKEE. WISCO) 
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BIGGER  —— 


fe 


rural loads = smu: 
BETTER urban service 





ce mobile installation fits neatly into trunk of super- 
visor’s cars. Note control panel below dashboard. Neat, 
rubber-covered handset wire coils compactly when notin use. 








E 
fi 


>» 





W. S. WILDER—Technical Assistant 
to Chief Electric-! Exgineer, 
Wisconsin Electric Power Company 


7 23S 


“G-E radio gives us fast, dependable 





communication for critical maintenance 


work. This means better service for our fa: G-E remote control console in headquarters, A. P. i! 


ae ow 
m H ti . : 
customers at all times Schupmehl, Supervisor, sends out a call to cars. t 


BD rransmitter house and 260-foot FM antenna tower on '% 





hill near Milwaukee. High ground and lofty reach of this f 

Ne 

antenna gives station maximum range for the area. Trans- }} 

cot y 

mitter is G-E FM 250-watt. } 

@The Wisconsin Electric Power _ ity service trucks are on the alert =a complete radio system to fit ’ 
Company serves Milwaukee and at all hours. General Electric your requirements—to help you 


nearby cities. The company also 2-way radio in these vehicles give best service to your utility 
distributes power through its — saves valuable time, permits dis- customers. 


feeder lines to hundreds offarms patching to critical points in- 


FREE BULLETIN 


Colortul booklet about 







in the Dairy State. Today Wis- — stantly, easily, in any weather. 


consin farmers are using more More and more electric utility G-E 2-way radio will be 
sent to you on request. 
Ask us for it. General 
separating and processing of are putting their confidence in [/ectric Company, 


and more electricity for milking, | companiesinthe U.S.and Canada 


; ace : Room 102, Bldg. 3, 
dairy products. G-E communication equipment. 777" 0". O° 
< fectronics a? ’ 

To keep rural lines open, util- General Electric will provide — Syracuse, N. Y. 


( 7 ce 
Vi COR fe Your confitence 72 
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HERE COMES THE 





A NEW 


Magnetic Motor Starter and Magnetic Contactor 


New, from top to bottom, Trumbull Starters and Contactors in 
sizes 0, 1,2, 3 give maximum protection to motors up to 50 bp, 
440 v, Look at all their important new advantages: 


LONGER CONTACT LIFE — 

Actual factory tests show the sil- 
ver contacts on the Trumbull 
starter ‘‘make and break”’ for 
millions of operations — many 
times more than any starter on 
the market. 


EASY TO MAINTAIN — 


Silver contacts have permanently 
attached springs that are easy to 
remove. Terminals are located 
on the front and are easy to wire 
— a screw driver is all you need 
to disassemble starter — can be 
accomplished in less than a 
minute. 


EASY TO INSTALL AND SERVICE — 
Note convenient knockouts, large 


terminals, front connections, and 
ample wiring space. 


GREATER PROTECTION — 


Bi-metallic relay heaters follow 
motor’s heating curve. Easily ad- 
justed for automatic or manual 
reset. 


BUILT TO LAST — 


All parts resist corrosion and 
moisture. Examine plastic coil 
enclosure to see how the tough 
varnish impregnation protects 
windings. Contact points and 
cold-molded asbestos arc hood 
eliminate arcing ... give clean 
“make and break” contact. 


QUIET OPERATION — 

Permanent lubricant impreg- 
nated in the plastic coil enclo- 
sure keeps magnet guides sliding 
smoothly ... eliminates low volt- 
age “chatter.” 






fe of new Trumbull products is headed 
new advancement in the entire line of 
products — Flex-A-Power systems, Panel 





FOR MORE INFORMATION about this latest 
Trumbull development, write for Cir- 
cular TEC 11. THE TRUMBULL ELEC- 
TRIC MANUFACTURING CO., Plainville, 
Conn. Other factories and offices 
throughout the United States. Foreign 
representation. 


Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL(T) ELECTRIC 
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how do you 


select a capacitor for 


dependability... 





it’s a fact 


proved by actual use 






for over 10 years! 


cornglj-dubilier 


OY for power-factor 

s 

Improvement 
Time is the surest of all capacitor test yardsticks. 
Not by hours — but by 10 years of field service as achieved 
by Cornell-Dubilier Capacitors wherever installed for 
power-factor improvement. Field service records of more 
than 3,500 major installations — over 800,000 kva. — 
offer you proof too that C-D is preferred for its long life and 
dependability in actual use. Call in a seasoned C-D 
engineer to analyze your power-factor requirements. 


Cornell-Dubilier Electric Corporation, Dept. D-29 


et. South Plainfield, New Jersey. Other plants in 
Standard $40 kva.. 


4.800 Volt, Delta New Bedford, Worcester, Brookline, Massachusetts; 
Connected Sub- and Providence, Rhode Island. 
station Capacitor. 
With Breaker 





i 


(@) CORNELL - DUBILI 


A 


D’S LARGEST MANUFACTURER OF CAPACITORS 


ELECTRICAL WORLD @ February 26, 1949 39 























Many communities and industries, located 
near a source of natural gas, are getting 
lower cost electric power with dual fuel 
The dual fuel 
feature offered by Superior enables 


Superior Diesel Engines. 


them to burn low cost gas in the summer 
and switch to oil in winter when gas is in 
the first Diesel 
with push-button control of fuel selection 


short supply. Superior... 


permits you to change from oil to gas, 
or gas to oil instantly . . . with just a flick 


of a finger. 


There are many other Superior operating 


THERE’LL BE SOME CHANGES MADE 


economies that are due to the following 
features: Conservative Ratings e Fuel 
Economy e Precision Bearings e Heavy 
Rigid Crankshafts e Strong Bases and Cyl- 
inder Blocks e Proved Roller Chain Cam- 
shaft Drive e Oil Cooled Pistons. One of 
our field engineers will be glad to show 
you the advantages of these features, or 
we will be glad to send you a fully illus- 


trated booklet. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 


Plant and General Sales Office: Springfield, Ohio 


February 26, 
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Since you're the man most concerned by that steadily rising curve 


labeled “operating costs.” you're constantly searching for ma 


chines and methods that will he Ip reduce expenses, 


Thats why Remington Rand now invites you to see the new 


“Foremost” bookkeeping machine in action 


New from core to keyboard. this « ompletely electrified machine 
produces all your accounting records with new efficiency. New 
mechanical features speed every machine operation ...new fun 
tianal design simplifies each operator motion, RESULT: your 
accounts receivable, payrolls and accounts payable are turned 


out faster — with less effort — at lower cost. 


But see for yourself how the “Foremost” bookkeeping machine 
will force down your “operating costs” curve. Call your local 


Remington Rand representative today, 


“Fashioned for Business Admini-tration™ 
tells the complete story. Write for your 
free copy to Remington Rand Ine., 


Dept. EL2. 315 Fourth Ave. New York 10 


% 
howe s why eae 
the new “Foremost” is 
your best bookkeeping 


machine value... 


FASTER RESULTS — completely electrified 
... balances computed and printed avto- 
matically... improved automatic tabulation 
and column selection... new high speed 


spacing, timing and carriage return. 


SIMPLER OPERATION — “one- operation” 
insertion, collation and alignment of forms 
... Standard keyboard with only one set of 
numerals ...new organ type, finger-grooved 
keys respond with uniform impressions .. . 
completely visible writing line ... new mag- 
nified register totals assyring easier read- 


ing and transcribing. 


PRODUCES ALL RECORDS — designed for 
accounts receivable, payrolls, accounts pay- 
able or any other record ...’snap-on” type 
registers easily repositioned for new appli- 
cations .. . quickly adaptable to column 


arrangement on any accounting form. 


FUNCTIONAL DESIGN — fashioned for 
moximum utility plus streamlined beauty 
of lines . . . all moving parts and mecha- 
nisms énclosed . .. minimum of feature keys 


and levers ... durable unit construction. 


BOOKKEEPING MACHINE 
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The new extension of the Barbadoes Sta- 
tion of the Philadelphia Electric Company 
houses two large Foster Wheeler steam 
generators which are capable of produc- 
ing a total of 1,200,000 Ib of steam per hr. 
The units will serve two turbine generators 


with an aggregate capacity of 132,000 kw. 





ahead 





These single-pass, baffleless steam gen- 
erators having liberal furnace dimensions, 
are based on what is now known as the 
“Preferred Standard” design which prom- 
ises both first cost savings and long range 
economy. The design also embodies 


Foster Wheeler features of slag-free fur- 
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nace arrangement, Foster Wheeler con- 
denser-type steam temperature control, 
low draft loss, and efficient heat recovery 
arrangement. Each steam generator is 
equipped with two Foster Wheeler ball 
mill pulverizers. 

FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK. 


TWO FOSTER WHEELER 
STEAM GENERATING UNITS 
for 
BARBADOES STATION 
PHILADELPHIA ELECTRIC CO, 


Steam Capacity per Unit 
600,000 Ib per hr 


Superheat Control Range 
330,000 to 600,0° * Ib per hr 


Pressure Superheater Outlet 
825 psi 
Final Steam Temperature 
900 F 


Bituminous Coal Pulverized in 
FW Ball Mills (two per unit) 


FosTeR W WHEELER 
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Westin 


PLANTS IN 25 CITIES . 











Minimize your maintenance costs with this new quick-opening 


CM-22 network protector door (on units up to 1,600 amperes, 


incl.). A maintenance man-hour saver, this door can be opened 
by loosening only 2 bolts instead of a minimum of 28 bolts as in 
the past... a 92% saving in time. A few quick twists and the 
door is open. 

Making this new improvement possible is a new tubular 
neoprene gasket with extremely high compressibility. It provides 
an effective, efficient seal with no possibility of leakage. 

This is another Westinghouse addition to a long line of 
STANDARD features that save maintenance dollars: 


Reduced duty on main contacts 
Fewer adjustments 

Easy dismantling 

Captive hardware 


vrwnrn> 


Accessible relays 
6. Increased interrupting ratings 


For network protectors for amy system, consult Westinghouse. 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, 
Pennsylvania. 


The new CM-22 network protector now provides increased 
interrupting ratings—1623 to 5047 —to protect present and 
future loads. 1-60687 


house PIONEER IN NETW 


OFFICES EVERYWHERE FOR 26 YEARS 
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WHY A WELL PLANNED LIGHTING INSTALLATION 
NEEDS CORNING 
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ALBA-LITE 


Well planned fluorescent lighting results not only 
from the design and location of fixtures but also 
from the proper use of lighting glassware. Corning 
ALBA-LITE deserves special recognition for its 
qualities of diffusion and brightness control. 

It diffusely transmits 60 to 65° of the light 
and diffusely reflects 25 to 35°%, making its effi- 
ciency greater than 90°, (the sum of reflection 
and transmission). This combined with even trans- 
mission and low panel brightness makes it adapt- 
able to almost any type of fluorescent installation. 

All these qualities are contained in a thin glass 
panel which permits shallow fixture construction. 
whether in fixtures or in complete ceilings. Cleaned 
easily, ALBA-LITE does not retain finger prints 
and resists weathering. [t will not warp, discolor 
or seratch, regardless of the length of time in use. 
Add this to sound lighting qualities and you get 
efficient lighting performance. 

Bulletin LS-17, now available, describes how 
ALBA-LITE is used for direct, semi-direct, semi- 
indirect lighting and completely luminous ceilings. 
It also covers Corning’s complete line of Engi- 
neered Lightingware. You should have a copy if 
lighting is one of your responsibilities. 


ALBA-LITE is used on almost every floor of the Esso 


Building, New York City: Archite Carson & Lundin; 
Lighting Engineers: Pollak & Grieve: Fixture Manufaec- 
turer: Caldwell & Co., all of New York City. 


CORNING GLASS WORKS, DEPT. EW-2, CORNING, N. Y. 


Please send me your Data Book LS-17, “Corning Engineered Lightingware,” describing 
MONA-LITE, ALBA-LITE and other Corning products 


NAME 
COMPANY _ 


ADDRESS 


CITY ° __ZONE_ STATE. 
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New BIC Forged Steel Suspension Clamps 
with Design Improvements 






6200A-U 


for Conductor 





New Series 6200A Forged Steel Suspension Clamp-Body-Seat and Keeper contours, and maxi- 
Clamps for all Conductors and Ground Wires, except mum clamping pressure at Keeper center are factors 
the Hollow Copper Types. in preventing possible cable-vibration damage. 

In the interest of improved field performance, Greater Vertical-Line-Angle accommodation. Socket 
the popular Series 6200 clamps has been redesigned. and new clevis connectors are forged steel. Absence 

Lighter weight, shorter Clamp Body, improved of corona-inducing sharp edges. 


i cieetenansnosall Catalog Numbers — Type of Connector Ultimate 
Body 


Strength 


*Reversible Two-Groove Keeper for greater Cable Size Range 





Specify J or U Bolts by suffix “J” or “U” to catalog number. Specify Copper or Aluminum liners when required. 
A postcard puts your name on 
our mailing list for data sheets. Sold only through your nsulator manugactarer 
THE BREWER-TITCHENER CORPORATION, CORTLAND, N. Y. 
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FOR A COMPLETE AND PROVED 


LINE OF SQUARE TUBE CONNECTORS 
SPECIFY DELTA-STAR 








BECAUSE ... Delta-Star can supply you with a complete line of 
square tube connectors that has been thoroughly proved by 
laboratory tests and long successful service. 

These connectors are actually cast-to-size in our own foundry 
of an alloy stronger than copper. The surface strength is left 
intact by ‘the elimination of machining. Heavy reinforei ing 
ribs insure maximum mechanical strength and increase 
the radiating surface. The hard, tough surfaces actually dig into 
the bus copper forming a great number of contact points. Each 
point carries a relatively small current compare -d to what a 
point pressure contact could carry. These points also provide 
a positive grip ping action. 

Heavy Duronze bolts are used thruout insuring a joint which 
will carry the full rating of the conductor continuously without 
undue heating. 

Whenever possible the design embodies two halves of like 
dimensions, eliminating the need to keep them in pairs. This 
two-half construction also permits easy intallation. 







Publication 4107 


lists a typical group of fittings for a wide 
range of square tubing sizes. 










Cut-away view show- 

ing two point-by-point 
contact lines at each 
corner of square tubing 


Na 


a | . DISTRICT REPRESENTATIVES IN THE FOLLOWING Tit 
| E mingham, Ala Jacksonville, F P t b 
m 5 eT TeTa aT Fparesanage 
) Knoxville, Tena tar) € 
, " ti uff Ri 
rn Ane e oy 4 
ee UN eA woe a oy 
wala L gic $ 


MAIN OFFICE AND FACTORY 2400 Block, Fulton St., Chicago 12, I) 


NEW YORK OFFICE 140 Cedar Sc, New York 6, N. ¥ 


ELECTRICAL WORLD @ February 26, 1949 47 





The Ljungstrom Air Preheater is a compact 
gas-to-air or gas-to-gas heat exchanger, operating on a 
continuous regenerative counterflow basis. Hundreds 
of power plants and other special applications con- 
firm its high level of heat recovery and long-term 
service at low maintenance expense. Write for engi- 


neering details to: 


60 EAST 42ND STREET - NEW YORK 17, N. Y. 
Plant: Wellsville, N. Y. 36 
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Choose the Leader... For VALUE! 


CHEVROLET ADVANCE-DESIGN TRUCKS 


anise From one end of the nation 


to the other, more truck 
users buy Chevrolet trucks than any other 
make. Chevrolet trucks offer more of what 
truck users want—more power combined 
with economy ... more comfort and con- 
venience... greater ease of handling... 
more value from start to finish! And to all 
these advantages you can add the biggest 
premium of all—3-WAY THRIFT! Here’s 
the one truck that combines low cost oper- 
ation, low cost upkeep and the lowest list 
prices in the entire truck field! 


CHEVROLET MOTOR DIVISION, General Motors 


Corporation, DETROLT 2, MICHIGAN 


CHOOSE CHEVROLET TRUCKS 
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Chevrolet Trucks alone have 
all these features 


Chevrolet's 4-SPEED SYNCHRO- 
MESH TRANSMISSION offers 
quicker, quieter and easier oper- 
ation in Series 3800 and heavier 
duty trucks. Faster shifting main- 
tains speed and momentum on 
grades. 


Chevrolet trucks have the famous 
CAB THAT “BREATHES’*! Outside 
air is drawn in and used air forced 
out! Heated in cold weather. 


Chevrolet's power-packed LOAD- 
MASTER ENGINE provides  im- 
proved durability and efficiency in 
Series 5000 and 6000 models as 
well as the world’s greatest 
economy for its size! 


Chevrolet Advance-Design brings 
you the FLEXI-MOUNTED CAB, 


cushioned on rubber against road 
shocks, torsion and vibration. 


Chevrolet's exclusive SPLINED REAR 
AXLE HUB CONNECTION adds 
greater strength and durability to 
heavy-duty models. 


Uniweld, All-Steel Cab Construction 
e Large, Durable, Fully-Adjustable 
Seat e All-Round Visibility with 
Rear-Corner Windows* e Heavier 
Springs e Super-Strength Frames 
e Full-Floating Hypoid Rear Axles 
in the 3600 Series and Heavier 
Duty Models e Specially Designed 
Brakes e Hydrovac Power Brakes 
in Series 5000 and 6000 Models 
e Standard Cab-To-Axle Length 
Dimensions e Multiple Color Options. 
*Heating and ventilating system and rear- 


corner windows with de luxe equipment optional 
at extra cost 


FOR TRANSPORTATION UNLIMITED! 
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” Kerite story boiled down 
is just that: “Long life... 


low cost per vear.”’ Cost-con- 


scious cable buyers love it. Kerite 
has been proving it, too, for more 
than 90 years. 


Kerite makes insulated wire 
and cable for all types of service 

from low-voltage signal  cir- 
cuits to power circuits and high 
voltage x-ray and other electronic 
applications . . . and for under 
ground, overhead, and submarine 
installations. 


Our long experience provides 






EC 








the answer for most any cable 
problem. If you have a new prob- 
lem requiring a special solution, 
our engineers will be glad to 
work with you so that you can 
take full advantage of Kerite in- 
sulation. 


Kerite made to the old formula 
is still used in our insulation. 
That is what makes Kerite cable 
such a good buy today . . . and 
why it gives such long service 
at low cost per year. The Kerite 
Company, 30 Church Street, 
New York 7, N. Y. 


Kerite Insulation—Your Cable’s Best Life Insurance 





KERITE CABLE 
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Cdilorials 


Power Supply—An Economic A-Bomb 


mh 
—_ A REALISTIC, if imprecise, figure in 
existence which indicates that the Reclamation 
Bureau and the Corps of Engineers may spend 
as much as $18.500,000.000 if they complete 
the projects they had on the books two years ago. 
While by no means all of this investment is for 
power facilities, every last dollar of it is tied 
And there’s about $3,- 


tax capital already 


inextricably to power. 
000,000,000 of federal 


invested in power. 


Directly invested in privately owned electric 
power today is about $15,000,000,000. 
before the government spends any large part of 
that $18.500,000,000 — for 


water development, private capital will be in the 


Long 
power-dependent 
private power business to the extent of at least 


$20,000,000.000. 


investment, 


This leaves us with two huge 


pools of divergently controlled, 


philosophically antagonistic. Evervone knows 
that large accumulations of capital strive might- 
ily to protect themselves, perpetuate themselves. 
enlarge themselves. Some pretty bloody actions 
have been fought by masses of capital no larger 
and no more thoroughly opposed than are the 
federal government's prospective $21.500,000,- 
000 in power-dependent facilities and private 
powers prospective $20.000.000.000. 


\ tidy. simple solution to the impasse posed 
here would be to let the contending amalgama- 
tion of capital fight it out. But that would be 
dangerous——much more so to the public than 
to the opposed investments. For the thing these 
two masses of capital have in common is much 
more important than the dollars themselves. It 
is this country’s electric power supply. You may 
call power supply what you like—the magic 


wand that makes Twentieth Century America 


possible, the country’s first line of defense in 
peace or war—but whatever you call it, power 
supply is infinitely more important than all the 
dollars invested in it. So a finish fight between 
the dollars invested in private power supply and 
those in federal power supply would damage 


far more than the dollars themselves. 


This being so, hasn't the time arrived for all 
concerned to make certain that the problem is 
truly in focus? Does everyone who has any 
active part in matters affecting power supply 
realize that more than ideology or dollars is 
involved here? Does Congress know that its 
failure to do the power supply job it undertook 
in the Northwest has sentenced that region to a 
Does 


utility management know that some of its best- 


continuing chortage at least until 1952? 


informed expert employees indicate that the 
industry is flunking out today on power supply 
in another growing area of the United States? 
Do both parties realize clearly that dollars, and 
ideology, and ultimate triumph in the publie- 
private ownership fight are trivial compared to 
the underlying concept—that of enough power 
to meet all the loads, safely and economically, 


at all times? 


In expressing this concern, we're not being 
stampeded by the Truman-Krug-Wickard cries 
(Both Truman and Wickard are 


As for Krug, 


of shortage. 
uninformed about the subject. 
one can only guess that he knows it too well to 
talk as he does.) What worries us is whether 
the top echelons on each side—Congress and 
the power industry’s directors—really under- 
stand that the ideological firecracker with which 
they're playing isn’t that at all. but rather that 


A-bomb. 


it's an economic 


OO 
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Radiant Heating Reactions 


SPECIAL RULES or riders have been added to residential 
at least two Connecticut utilities in efforts to 
In that state. 


and probably in others, commercial exploitation of panel- 


rates by 
forestall trouble from house heating load. 
type radiant heating is getting started. And from what 
we hear, that exploitation is not in every case adhering 
closely to the best standards of business ethics. 

The difficulty 


people are buying electrically heated houses under very 


in the situation arises from the fact that 
wrong impressions of operating costs. These wrong im 
pressions apparently derive from uninformed, or delib- 
talks on the 


Speculative builders are discovering they can 


erately misleading. sales part of house 
sellers, 
install electric heating panels at a fraction of the cost of 
onventional fuel-burning systems. 

Then they show the prospective buyer the lowest step 
n the residential electric rate and figure the heating bill 


mn that. using. of 


course, the lowest possible figure for 
nergy consumption. The buyer soon discovers that the 


estimate of energy use is much less than the actuality 
ind that at present the utility is much less than enthusias 


Also he may 


find that in northern winters panel heating has the de 


tic over the load he has added to the lines. 
ficiency but lacks the cheer of an open fire: it toasts one 
~ide and leaves the other cold. 
That is why certain utility thoughtfully 
adding modifi 


schedules. such as, for 


Inanagers are 


certain itions to their residential rat: 


nstance. a monthly demand 
re of S2 per kilowatt « 


7 hare 


s used for m 


f heating load when electricity 


re than casual heating in the home. 


It is hoped that such charges are completely justified 


1 


n the unfortunate 1 


this 


; 
ises Where imposed. It would be 


panel ele tri house he iting were discouraged to 


extent in many areas at a time 
this field lie on the threshold. 


itilitic = to pre 


when great opportunities 
Now is the time for all 
the electric 


idequate rates for 


ating but 


pare 


new 


ds. including not only he year-round air con- 


ditioning as well. 


Certainly public education regarding the home heat- 


t 


~Vstems is t nmediate re 


the load 


sponsibility of utilities 


Good Management Pays 


ENPERTS HAVE BEEN advising the electric utilit 

istry on finanen rroblems rather steadily for the past 

re. hel; ing the power business overcome the 

= posed by raisir new money from a bad market 

i " t | pans ral If there’s heer one 

has n sounded in all such advice, it has 

- 1) t you can to get the best possible 

= he warning has been 

loubly meaningful because so much of the industrv’s 

ina hh Lone debt issues. where ratings 
ally de e firm and perceptive 

Wed suppose tl hing can h ippen to empha- 
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validity of this advice from the financial com- 
munity more than the recent sale of the $40,000,000 Duke 


Power debt issue. Duke had a triple A rating for its bonds. 


size the 


lt drew bids from four major houses. The winner paid 
100.803 for a 2f coupon. That's a premium not far below 
the average level at which most issues have been selling in 
recent months and a coupon a full quarter of a percent 
below the 34 rate which has been noticed often recently. 
It's hard to beat that kind of financing without going 
straight to the federal treasury. a source closed, today. to 
at least 80°C of the industry. 

One quarter of one percent on $40,000,000 over 30 
years isa faney reward for the management good enough 
to command a triple A rating for its bonds. It ought to 
be sufficient incentive for those managers who haven’t vet 


won AAA ratings on their debt. 


No Inference Intended 
“LIKI 


SUC eed in life. 


I ALWAYS say, take it easy, bub. if you want to 
And that goes double for salesmen.” 

So begins a disquisition on the “Basic Principles of 
Good Salesmanship (?)° by Prof Sylvester Quarterwit. 
recently published by the National Electrical Wholesalers 
like the 
wanted in there,” received by the 
is that NEWA thinks its 
members’ selling organizations need a little jacking up 
EceerricaL Wortp does not intend, from 
this mention of NEW A’s four-page broadside. that any 
such inference be drawn in respect to utility sales organ 
ill. But 
sales ranks not tre 
sellers’ 
Professor Quarterwit’s remarks are available from the Na- 
tional Electrical Wholesalers 500 Fifth Ave. 
New York 18. N.Y 


Association. The delicate inference of this piece 
idea. “Guess Vin not 
out on his eat 


man thrown 


Git course, 
ust in case there mav be some in 


“dolce far 


suggest that copies of 


iZations—-not at 


utility covered from. the 
niente” of the market. we 


Association 


New Use for Bill Stuffers 
WHENEVER YOU BUY ticket 


hese davs. you're likely to find in the envelope a small 
lip of paper notifving vou that the price you just paid 
paper also that 
i World War Il measure designed in part 


a Pennsvilvania Railroad 


luded a 15‘ federal tax. The notes 


liscourage civilian travel. There is no longer anv need 
this standpoint continue to impose this extra 

ila date wenn 
We dont know whether any power companies hav 
bill stuffers to comment on the 3.300 gross 


sales tax. but it might be an idea. As we heard the 


story. when this tax was instituted back in the de pressio1 


a msiderable care was taken to write the law so as 


orbid utilities from showing it on the bill as a federal 
tax. The 


iw that 


Is there any 
stuffer dis 


motivation, of course, was punitive 


savs a utility can’t enclose a_ bill 


cussing the tax? 
February 26, 
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Nationalization has proved to be no solution to the 
problems of the French power industry. Instead there 
is every indication that the problems will get worse 
since the bureaucrats are allowing the physical plant 
to decay Far West utility plant construction is 
going on at a record pace. This year the total will be 
At St. Louis, the Edison Electric 
Institute Electrical Equipment Committee was told 


$270 million 


that modernization, expansion, and reenforcement of 
And at Pitts- 
Association learned 


bulk power systems are opportune 
burgh. the Pennsylvania Electric 
that relaying can vary widely and still achieve com- 
parable degrees of protection for equipment in power 


plants. 


Reynolds H Ek 1( SR 
he found mm Wie kard’s talk 
VRECA Said Wickard. 


“The Wisconsin Electric Coperative’s contract with the 


REA’s official position on the 


contract may {dministrator 


before the recent conventton, 


Reynolds Metals Co for aluminum conductor offers a 


hright ray of hope on what otherwise ts a darkening 


prelure in this field It careful considera 


deserves your 


tior 


(An investigation of Meter Department accidents by 
a utility revealed that the most common accident was 
the dog bite suffered by meter readers. Further inves- 
tigation showed that the only victims were readers 
who did not like dogs. The utility is considering hir- 
ing only men who like dogs or else forcing each man 
hired to get a dog so that he will grow to like them. 
family dis 


sent to the recent NRECA 


The President and certain of his official 


agreed. i the messages the 


convention. as to how many farms were electrified when 
RI} / was organized, Vr Ty dma said onein nine: others. 
including Secretary Krug sald one wn ter But evervhod, 
ag? ed that seven in ten are electr fied nou 


Interior Department power poliey, as stated by 


Secretary Krug, includes this: “Certainly. an essential 
part of our national power policy should be that ow 
power supply must be sufficient to meet all the re- 
quirements of a full employment economy and pro- 
vide reserves for all emergencies. whether those of an 
operating character or those threatening our national 


security and welfare.” 


Kaare 


Was 


Hansen 


mone a 


tn electrical worker 
Oslo 


president al the 


Federated l nitions Vor 


group of 
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wegians who came here to study American production 
methods under sponsorship of the Economie Cooperation 
{dministration. Hansen said Norway has developed only 
15% of its potential power but plans considerable expan- 


sion. 


In the last half of 1948, the Federal Power Commis- 
sion authorized the construction of 2.203 miles of 
natural gas transmission pipeline. These facilities will 
increase the capacity of the nation’s pipeline systems 
by more than 600,000,000 eu ft daily. 


The 


{ssociation is circulat- 


i hat should small elec trl appliances be called? 
Vational Electrical Manufacturers 
ing a ballot which gives the voter four other choices: 
“portable electric appliances.” electric traffic appliances,” 


“electric housewares.” or any other he may suggest. 


The Merrimack Valley Authority 
Representative Lane of Massachusetts would be more 


proposed by 


than a TVA to New England. In addition to power 
veneration. flood control, and navigation, the Lane 
propesal ealls for reclamation work by his MVA to 
rhe 


also would supply munici- 


irrigate “family size” farms. corporation 


financed by the Treasury 
pal water and make loans to public agencies for 


irrigation and power projects. 


While the membership oj Edison Electric Institute was 


debating and finally rejecting—an industry “public 


nformation program,” the National Rural Electric Co- 
operative Association went ahead with its own version of 
lecording to Past President Craddock, 


“increased information program” arose pri- 


yl 
he same 


VRECL 


marily as a result of utility attempts to buy out member 


thing 


cooperatives The program's hie aim ts me mber education. 


sritish Columbia is likely to become the next big 
the Both the 
Aluminum Co of Canada and Reynolds Metals Corp 


aluminum-refining center of world. 


are considering establishing plants there. 


Proudly, the IBEN 


noney than any other unior 


claims to have contributed more 


to the AFL Political League 


last year 


Notes From The News 


Caldwell. Ohio. is considering an offer of $85.000 
made by the Ohio Power Co for the municipal light 
plant and franchise. Impetus is being offered by the 


. . The Elee- 


need of new equipment worth 860.000 


Continued on following page —————— 
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WHO PUT THE POTATO SACK in a 10-kva transformer of 
Arkansas Power & Light Co? That was the question employees of the 
utility asked when the transformer was returned for repairs 





trical Women’s Round Table. Inc. is mothering a new 
national organization, which will have chapters in 
The Illinois Central RR has just 
All cooking 


In addition there will be 


other cities 
received the first all-electric dining ear. 
will be done by electricity. 
an electric varbage disposer. electric refrigeration. 


The 
John Hancock Mutual Life Building in Boston has 


and an electric dishwasher new 26-story 
escalators connecting all floors between the basement 
and the eighth. In the morning rush hours the escala- 
tors move employees upward. In the evening. they 
are reversed to carry employees to the lower floors 

Rent charged AEC employees at Hanford for 
four-bedroom homes is only $57.50 a month with all 
utilities included. Congress feels that an investigation 
is in order With the end of the power shortage 
in Ontario. lighting of Niagara Falls has been resumed 
... Memphis Light. Gas & Water commissioners want 
their emplevees excluded from Civil Service because 


they feel full control of their employees is necessary. 


Because of improved water conditions, the Salt River 
Valley Users 


controls on use of water for irrigation . . 


Heater {ssociation has relaxed some of its 
‘ Georgia Power 
Co Is again sponsoring a hybrid corn growing contest for 
1-H] members 
Electric 
named the outstanding young man of 1948 by the Mis- 
.. Because the 


. Louis C, Spencer, manager of the Delta 


Power Association. a cooperative. has been 


sourt State Junior Chamber of Commerce . 
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Central Illinois Public Service Co said that it would buy 
100,000 tons of coal annually from Christian County 
mines if it could get the same freight rates that apply to 
shipments from Fulton County, the Illinois Commerce 
Commission has authorized a reduction in freight rates 
to 906 a ton... Grand Coulee believes it set a world’s 
record jor hydro-electric generation in January when 
838.278,000 kwhr were produced. A new daily 
was established Jan 29 with 27,397,000 kwhr. 


record 


Assets of the New England Electric System, a hold- 
ing company, have been released from jurisdiction of 
the Federal District Court at Boston . . . Coal towing 
is again likely to become a regular business on the 
Kentucky and Green Rivers in western Kentucky. 
The reason is that the Tyrone Plant of Kentucky Util- 
ities Co could use coal, which would be cheaper in 
cost Swifton Power & Light Co has been incorpo- 


Tuckerman, Ark. ... W. B. Wolfendale, 


veteran engineer of Seattle City Light and the man in 


rated at 


charge of building Ross Dam. has retired after 31 
years’ service .. . The Pacific Northwest. especially 
Oregon, is fearful of spring floods . . . Development 
of Lewis County. Wash., coal beds to supply fuel for 
thermal plants in the Northwest is being advocated 

{ Norwegian firm claims to be producing alumi- 
num 99,996 pure. the purest in the world. 


Legislation: 


It ashington has passed a lau u hich reserves as fish 
sanctuaries all rivers in western Washington tributary to 
the Lower Columbia. Immedtate effect will be to stop 
Tacoma from building two hydro plants on the Cowlitz 
River... Although Manitoba has plans for public owner- 
ship of hydroelectric resources in the province, it is 
unlikely that any legislation to further this aim will be 
introduced this year 1 hill has been introduced in 
the New York Senate to bar electric utilities from manu- 
facturing or selling appliances ...The Indiana House has 
passed a bill repealing the compulsory utility arbitration 


law. The Senate is now studying the bill. 


Construction: 


will 
.. Central 
Louisiana Electric Co will erect a 10,000-kw unit at 


its St. Landry Plant 


Ontario Hydro-Electric Power Commission 


build a 206.000-hp steam plant at Toronto . 


Ohio Edison Co has pur- 
chased a 77-acre site for a future power plant at 
Stratton, Ohio British Columbia Electric Rail- 
way Co has announced that the second 62.000-hp unit 
scheduled for operation this month in its Bridge River 
Plant won't be available for two months. Bad weather 
and equipment delays are blamed. The first unit was 

Gulf States Utilities Co 
will spend $27.896 during 1949 on construction proj- 


installed months ahead . . 
ects. 
February 26 
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French Nationalization Failing Test 


Power Industry Not Maintaining Equipment; Building Program Lags; Price 


of Energy Soars; Operations Hampered by Paris Bureaucracy and Politics 


By Boyd France 
(McGraw-Hill World News) 


PARIS — Nationalization in France 
meets its most clear-cut test in the elec 
tric power industry. So far, it’s flunk- 
ing. 

Electricite de France is the pride of 
the nationalizers. They point to its huge 
expansion, to its 48% boost in output 
1938. That they do so is neither 
surprising nor the whole truth. 

EdeF inherited a 
on which to build 
French 
was progressive. profitable. well-run. It 
was expanding—out of 5 


over 
sound foundation 
Unlike many other 


industries. the power business 
earnings. So 
the nationalizers had only to pick up 
the reins and drive—toward a market 
which, in coal-short France, seemed as 


bright as any in Europe 


One Way to Break Even 


taking Edek 


but it hasn’t succeeded, either. 


since over. hasn't 
flopped 
It’s still in the red after two and one 
half 


is furnished by the state. 


years. And its capital expansion 
EdeF says it 
broke even last year on normal operat 
Ing expenses, exe luding new investment. 
The books show it did so by neglecting 
and maintenance to the 
tune of 5 billion francs. Figuring that 
1947’s 5.2. billion 
franes can be expected. EdeF explains 
that it forced to operate old 
thermal plants on coal that cost 19 
And it cites a 
30 wage boost won during the year. 


replacement 


in, a loss close to 


was 
times its prewar price. 


Conversely, rates from 1.5 


kwhr 


now, 


went 
before the war to 18 
load 


rates 


franes per 
Increased factors 
to keep 
Before the war, under private manage 
ment. the showed a 
able profit, devoted 30 


and 


franes 


werent enough down. 


industry comfort 
ot gross to re- 
equipment and 


new investment, 


financed independently an expansion 


nearly as ambitious as its present pro 


gram 
The Causes of Inefficiency 


KdeF’s 


from 


ineficiency today springs 


four main sources: 
There’s a top- 
heavy bureaucracy in Paris, despite the 


1. Overcentralization 


promise of the nationalizers that they 
would smash the electrical monoply into 
efficient, flexible The 
opposite took local em 


regional units. 


place when 
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VINCENT AURIOL, French president, pointing to one of the turbines of the Genissiat hydro- 
electric project on the Upper Rhone, gets some information on a tour of EdeF’s properties 


ployees were fired wholesale tor politi 
atter 
delays. Local operations were run from 


cal reasons, replaced only long 
Paris during the interim. a habit which 


remains today, with local people relue 


tant to assume either authority or re 
sponsibility. 
2. High wages—Frenech = -tandards 


don’t justify the average EdeF wage ot 
100.000 franes (roughly $1.000) yearly 
It's 25% 


above the national 


average 
3. Communist troubles —EdeF was 
seized by the Communist-led CGT on 


nationalization. Thousands of non-Com 


munist employees were purged, and 


CGT got a hand in management through 
strong representation on France’s ver- 
sion of the 


“management-labor” com 
mittees. which were established after 
nationalization. CGT has now been 


eradicated from top level jobs. But it 
still has substantial influence, which it 
uses to oppose the Marshall Plan. 

1. Polities 
the power 


With important jobs in 


system being treated as 


political plums, the authority of operat 
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ing officials was further weakened. First 
the CGT, later more moderate parties, 
firing who made de- 
cisions which were politically unpalat 


able. 


began dire tors 


One of the things that shocks the 
nationalizers is the fact that the capital 
expansion pregram has been hit so 
hard. They had achieved nationaliza- 
tion. in part. by warning that the ex- 
pansion was too big to be handled 


1947. 
franes, 


EdeF spent about 
raised output about 


privately. In 
10 billion 
1.5 billion kwhr. The program was cut 
back last financing 
troubles. Labor employed on new con- 
struction dropped from 45,000 to 36.000. 
Output went up 2.4 billion kwhr, at a 
cost of 60 billion franes. 

But most of the 
went in during the last two years had 


vear. because of 


new stations which 


been blueprinted—even started—-long 
before nationalization. The expansion 
for which EdeF may properly take 


credit during the last two years is about 
1.8 billion kwhr vearly. It isn’t enough, 
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W. H. KAISER, left, New England District manager, General Electric Supply Corp, congratu- 
lates his successor as president of the Electric Institute of Boston, Frederick P. Coffey, 


president, Anderson-Coffey Co 


Lending their support are two former EIB presidents, Frank 


L. Nason, Westinghouse Electric Corp, and Alan Steinert, The Eastern Co 





k rene h 
consumption now is doubling every 10 
And as things stand. EdeF can't 
raise the capital required to step up the 


by 1 billion kwhr annually. for 


years 
It’s heen trying to 


expansion program 


drum up private investment for two 
years, but practically all the new money 
And the state 


to ~pend for 


comes from the state 

isn't in very good shape 
power. ECA is insisting on a balanced 
budget and a stable frat 


Now Ede 


is spending Ii of gross 
on expansion. replacement, debt. serv 
ice, etc. Before the war it was 30° 
As for private capital, there's plenty 
iround. | xperts say Edel ought to be 
ble to raise 500 billion frances vearly 
with sound management They point 


out that if EdeF could spend 200 of its 


130 billion franes gross for debt serv 
ices, rather than the 10 it now can 
spend, it could) support 500 billion 


Irances of private investment at 5 


But investors remember that they 





were burned when the nationalization 
took place (Some estimate that the 
equity shareholders lo-t 60 ot the 
value of their shares in the indemnifica 
tion process And EdeF’s rate tactics 
scare investors, too. It froze rates dur 
ing the 1947 inflation. doubled them. in 
1948 when prices flattened Then too, 
the wild spree of nationalization in 
which France engaged shook the faith 
of French isiness in the future of the 
conomy. All these factors make risk 
capital eve EdeF suspiciously 

So far as labor-management strife is 
concerned, nationalization hasn't been 
the perfeet answer by any means. 
Nationalized industries, in’ the gre 
gate, have been strike bound 53% 
longer than private industry since the 
wars end. And instead of having 


worker management strife in one indus 


try, or a part of it, the nation now has 
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ovesnment-working class strife on a 


national plane. The Communists have 
tasted enough power to want a lot more 

Phe Communists admit their national 
hasn't succeeded 


ization experiment 


nationalize 


work at all 


but say you must every- 


thing to have it 


Arkansas P&L Expansion 
to Cost $24,500,000 in ‘49 


Is called 
Light Co’s 
part ot 


\ $24.500.000) expenditure 
for in Arkansas Power & 
1949 construction budget as 
an $88.000.000 
cheduled for 


Expansion now under way on 


six-vear building plan 
completion in) 1952 


three 


AP&L plants will provide 280.000 kw 
of new generating capacity, This power 
will be provided by the additional 


60.000-kw generator at the Cecil Lynch 
plant in Little Roek. the 88.000-kw Lake 
plant. and the 
132.000-kw 
Forrest: City 


astern 


plant to be con 


Catherime 
\rkansa- 


structed near 


new 


Proposed expenditures for 1949 in 


elude 


$12.000.000 for new generating 
facilities, $3,300,000 for transmission 
facilities. $2,000,000 for substations, 


ind $6.600.000 for improving distribu 


tion facilities, 


Ontario Buys 15 Units 


Fifteen steam and 
electric plants have 


purchased by the Ontario Hydro Com- 


dic sel powered 
generating been 
mission for installation in southern On 
tario. Largest will be a 120,000-kw 
plant at Windsor. The province still 
faces a weekly shortage of 9.395.000 
kwhr. A. W. Manby, assistant general 
manager ol administration for the Com 
mission, warned. 
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PEA Group Discusses 
Power Plant Relaying 


That relaying can vary widely and 
still achieve comparable degrees of pro- 
tection for equipment in power stations 
was shown in a symposium conducted 
hy the newly constituted Relay Com 
mittee of the Pennsylvania Electric 
\ssociation at Pittsburgh Feb 17 and 
8. The group discussed the details of 


Phillips (Duquesne Light Co), Hun- 
lock (Luzerne County Gas & Electric 


Sunbury (Pennsylvania Power 
& Light Co). and Mitchell (West Penn 
(lo) stations. 


Several 


Corp) 


Powe 
neutral 
grounding were cited, in the talks, and 
affecting the were 
\. Johnson, Westing- 
house Electric Corp. Effects on protec- 


types of generator 


the factors choice 
enumerated by A, 


tive relaying were brought out by A. J. 
VeConnell. Electric Co, par- 
ticularly the sacrifice in sensitivity of 
ground-fault relaying if the neutral im- 
pedance is relatively high. Johnson had 
stressed the growing tendency to choose 


General 


grounding and protective schemes that 
definitely limit generator damage dur- 
ing faults 


Resistance Across Secondary 


Several of the schemes reported 


ise distribution transformers with re- 
secondary — for 
Light 
ohms to the pos 


Met ‘onnell 


urged that relay engineers be called to 


sistance aeToss the 


neutral grounding. Duquesne 


matches the resistor 


sible « apacitive impe dance 


participate at the early stages of station 
to avoid being confronted with 
hard to 


design 


frozen setups relay later in 


onstruction 
according to 


Sunbury generators 


J. A. G. Oewel, are to have protection 
igainst field) failure, motoring, and 
phase unbalance. The 66-kv buses will 


Mitchell 


Reardon, 


linear coupler relaying 
kK. N 


simplic ity 


lave 


Station relaying. said 


is minimized for with syn 
chronizing control within the plant but 
most other external functions controlled 


from system operating headquarters 
Double Use of Curves 


Incidental discussion of current trans 


former characteristics and connection 


limitations prompted R. E. Cordray, 
GE. to doubt 


; ; 
really use the available curves in their 


whether enough utilities 


relay analyses, 


talk, G. W. Ousler, 
vice-president of Duquesne Light, ex- 


In a luncheon 
pressed hope that engineers would take 
interest in the load-building 
of the pre- 
pared with facts to refute such casual 


programs 


future and, even now, be 


remarks as “electric cooking is too 


expensive.” 
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CALIFORNIA’S power suppiy will get a 126,000-kw boost when this Pacitic Gas & Electric 


Co Rock Creek Plant on Feather River is completed in 1951 
$35,400,000 project which includes a diversion dam and a 6'2-mile, 25-ft tunnel 


This plant is part of a 
Penstocks 


will be placed under structure at left, designed for a highway, with space for circuit breakers 


and step-up transformers on top 


A similar 75,000-kw project is undcrway downstream 


Western Utilities to Spend Almost 
$270 Million in 1949 on Expansion 


West 


spend nearly $270 million this year in 


PRIVATE UTILITIES in the Far will 
postwar construction programs that so 

added 645.000 kw of 
generating capacity slated to 
boost power supplies by another 1,700,- 
000 kw by 1953. 

An E_rerricat Wor.p survey of nine 
utilities showed that most of them were 
record-breaking 
tion schedules to keep ahead of the de 


mands created by the area’s continuing 


far have some 


and are 


maintaining construc- 


expansion. 
Topping the list is the Pacific Gas & 


Electric Co, which has budgeted $150 
million for construction in 1949 that 
will put another 215,000 kw “on the 
line” in its system. A second 110,000- 


kw generator at Station P in San Fran- 
75.000-kw 
house on the Feather River, and a 
30,000-kw Colgate plant on the Yuba 
River will be installed 

Last year the company added 300,000 
kw to its steam and hydro capacity as 


cisco, a new Cresta power 


building blueprint 


by 1951 


part of a postwar 


that will inerease its facilities 
350.000 kw 


California 


by some l. 

Southern Edison Co is 
planning to invest $74 million in system 
improvements in 1949, About half of 
the amount will go for distribution lines 
and substations. Plans for the year in- 
clude the installation of two additional 
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66.000-kw turbo-generators at Redondo 
steam plant, the construction of 23 new 
ind the addition of 850 


miles of transmission and distribution 


substations, 


lines. 

The company has just applied to FPC 
for a license to construct and operate a 
new $20 million 84.000-kw powerhouse 
on the San Joaquin River, Big Creek 
Power house No. 4. SCE put 167.000 
kw in 


sUTVice 


new generating facilities into 
last year, the first two units at 
Redondo Beach and a new unit at Big 
Creek No. 3, bringing its postwar addi- 
tions to date to 189,500 kw 

Utah Power & Light Co will increase 
its output 82% over the next five years 
About half the 


will go tor 


at a cost of $61 million 


capital investment coal 
burning steam generating plants and 
the half for 


mission and 


trans- 
and 


substations, 
distribution 


other 
lines. 
other equipment 

13.000-kw addition to 


Orem 


Planned are a 
the 
plant at 


company’s present steam 


the mouth of Provo Canyon, 
scheduled for operation early in 1950, 
and a 63,000-kw addition to the Jordan 
steam plant in Salt Lake City, to be 
1951. A twin 


completed in tember. 


unit will be installed at the Jordan 
plant in 1953. 
Idaho Power Co. which has added 


37.200 kw since the war. will put 60.000 


1949 


kw into service this year at its plant at 
Lower Salmon Falls on the Snake River 
and 70,000 kw at its Bliss Plant on that 
river in 1950. Its overall program is 
costing about $30 million and will in 
crease the system’s capacity one and 
one half times over the prewar total. 
The San Diego Gas & Electric Co, 
which has added a 50.000-kw unit at its 
Silver Gate plant since the end of the 
war, has a similar unit there due for 
completion in 1950. These cost about 
$6 million each. Plans for a third have 
heen announced, although a site has not 
been chosen. The company will spend 
also about $4,500,000 this year for 230 
miles of transmission and distribution 
lines and ten major substations. 
Arizona Light & Power Co 
this 


Central 
=pend $10 year to 
expand its generating facilities. The 
company has added 30.000 kw since the 
war and plans to increase that to 60.000 
kw by 1950. Arizona Edison, which 
has added 4.445 kw since the war, has 
under construction facilities to supply 
7.500 kw more. The company will spend 
$1.750.000 this year. 

The Public 
Mexico plans expenditures of 
$3 million in 1949, for a new $1.000,000 
Santa Fe, a dam at Las 


will million 


New 
about 


Service Co ot 


plant ir new 


Vegas to increase water storage. and 


for distribution lines at Albuquerque. 
The company has added 19,000 kw 
since the war, an 11.500-kw and a 6.000 
kw generator at Albuquerque and a 


1.500-kw unit at Las Vegas. 

Pacific Power & Light Co will spend 
about $3 million this year to complete 
$.500-kw generator at 
Dam on the River in 
southwestern Washington. The 
facility will bring the companys post- 
5.500 kw 


installation of a 


Merwin Lewis 


new 


war expansion to 


Georgia Power Abandons 
Action Against Clark Hill 


Georgia Power Co has dropped all 
actions, other than land condemnation 
against Clark Hill multi- 
project. 


proceedings, 
purpose 
Georgia Power had asked the right 
to construct the power plant at the dam 
the for the 


rhe company now intends 


and to pay government 


water used 
to seek agreement for Georgia Power to 
distribute the power in the same manner 
as stipulated in the contract made for 
power at Allatoona Dam, at Carters- 
ville, 40 miles northwest of Atlanta. 
Georgia Power believes that the gov- 
ernment will receive a better return on 
its investment by having the power dis- 
tributed 
utility has the steam plants to firm the 


over present facilities. The 


power 
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AT HOLYOKE, MASS., where Holyoke Water Power Co and the Holyoke Gas & Electric 


Department both wish to develop the Connecticut River, M. G. Baron, Federal 
Commission examiner, has been conducting hearings. 


Power 
Taking an active part have been 


R. E. Barrett, Jr, left, president, Holyoke Water Power; W. W. Gatchell, assistant chief 
counsel, and Joseph Hayden, Bureau of Power, FPC; and F. H. King, manager of the municipal 


EEI Equipment Group Told Time Is 
Opportune to Modernize Systems 


MoprrNIZATION, expansion. and reen 
bulk 


present, 


forcement oft power systems are 


opportune at according to 
~peakers at the meetings of the Edison 
Electric Institute Electrical Equipment 
Committee at St. Louis Feb 14 and 15 

Present and prospective demands wat 
rant comprehensive decisions often in 
volving large departure from the piece 
meal pattern of 
followed. 


evolution previously 
Minneapolis and St. 


are both to 


Louis 
have close in loops (138 
and 115 kv, respectively ) to bolster the 
metropolitan supply. The lines in built 


up areas are largely to be on railroad 
according to ¢ G 


Hough. of Northern 


and Electric 


rights of way. 
Dewars and E. L 


States Power Co Union 
Co of Missouri, respectively 
Changeover to 60 cycles by Southern 
California Edison Co was completed in 
vears but at a cost 


three instead of five 


practically 70° greater than originally 


estimated 
high tive kilovars 
according to Lloyd F. Hunt—800.000 of 


-vnchronous 500.000 of 


The system has an unusually 


proportion of corres 


‘ onde nsers and 
against a generation total of 


1.600.000. Out-of-step protection afford 


capacitors 


ing one second separation has permitted 
operation close to the transient stability 
limit. Carrier is less effective for the 


short distances between substations 


than instantaneous ground and phase 
protection of the 220-kv links. according 
to Hunt. An extensive system of tele 


metering is being worked out 


58 


Satisfactorily accurate measurement 


of daylight is possible with a new pho 
cell developed by the Weathe: 


Suc 


tron 
Bureau and Bureau of Standards. 
according to W. F, 


Consolidated 


Cess, 


Davidson, 
New York, 


hinged largely on perfection of the dif- 


Edison Co. 


fusing pickup to register the incident 
light right up to sunset. 

Sentiment was expressed by the 
group in favor of retaining in the trans 
former standards the provision of load 
back testing. It stated that only 
the short circut test had heen retained 
draft 


diversity of practice and 


Was 


in the current 

Considerable 
of attitude 
of methods for 
electric 


was reflected in a discussion 
extinguishing fires in 


stations and equipment Com 
by N. L. Clarine re 
lating the policy of Southern California 
Edison indicated that Philadelphia Ele« 
tric Co and 
Light Co 


spray and chemicals to carbon dioxide 


ment on a paper 


Pennsylvania Power & 


prefer water in) foam) and 


Carbon dioxide is the major reliance 
at the California utilitv’s hydre. con 
denser. and unattended substations 


38 utilities disclosed 330 


installations. for 200° of 


\ survey of 
water spray 


which the control is automatic. Only 


four consider direction upon energized 
equipment hazardous, practically none 
have had flashover, and few worry about 
rust accumulations in the sprav-svstem 
piping 

ee Power 


Fitz. Virginia Fleetrie & 
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Co. who guided the symposium. said 
one of the worst fire hazards exists dur 
ing construction operations, when the 
protection is usually a minimum unless 
assured in advance. 

S. C. Townsend, Pennsylvania P & L. 
presented data supporting the stipula 
tion of the following minimum dis 
tances for spray-nozzle clearance: 220 
kv, 18 ft; 66 kv, 8 ft; 12 kv. 3 ft 
Boston Edison Co requires substation 
operators to work once a year for 15 
minutes with gas masks on; the masks 
are designed to permit the user to wear 
his eveglasses 
with 
the policy of motor manufacturers in 
offering ball 
certain sizes required for power station 
The “10,000-hour life” fa: 
hall bearings is not consid 


Dissatisfaction was expressed 


only bearing motors in 


iuxiliaries 
tor of the 
ered adequate for the often year-round 


operation of the substation auxiliaries 


Demand Charge Added 
for Exceptional Loads 


a 








Modifications specifying a per-kw 
monthly demand charge for exceptional 
added to 
rate schedules by two Connecticut util 
ties. Hartford Electric Light Co and 
Danburv & Bethel Gas & Electrie Light 
of the riders is to avoid 
against other cu- 
tomers that would result if some were 


loads have been residential 





Co. Purpose 
the discrimination 


allowed extraordinary use of electricity 
as in house heating, on the regular res 
dential rate 

\ “temporary rate for space heating 
in dwellings” became effective Jan 20 
in Hartford. It applies to residences in 
which electricity is the principal heat 
source. A separate meter is required 
The rate is composed of a monthly de 
mand charge of $2 per kw and an 
energy charge of 2¢ per kwhr 

The Danbury & Bethel revision went 
nto effect Dee 20, 1948 \ spec ial rule 
added to the residential schedule read- 
“If electricity is used as a major source 
of energy for heating, or a motor 
installed rating greater than 5 
hp. there will be a 


r 


with a 
yearly den and 
charge of $24 per kw. payable monthly. 


on the demand in excess of 4 kw 


Rural Lines to Be Added 


Electric Co has 
started preliminary work on construc 
tion, to cost approximately $390.000. of 


Central Louisiana 


250 miles of rural lines in five parishes. 
\ new 10.000-kw, $1.500,000 generator 
will be added to the St. Landry generat 
The company’s total con- 
struction bill for 1949 will be more than 
$2,000,000 


ing station 
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ELECTRICITY FOR ALUMINUM production was assured Feb 14, when Pres C. Hamilton 
Moses (with glasses) of Arkansas Power & Light Co signed a contract with Reynolds Metals 


Co. At left is Walter F. Rice, vice-president of Reynolds 


in whose office contract was signed 


AP&L to Sell Reynolds 
Power for Third Potline 

Power & Light Co 

tracted with Reynolds Metals Co to 


500 kw of 


operation of a third 


\rkansas has 


1 = 
supply is interim power 


potiine at 


he Jones Mill aluminum duction 
fant which Reynolds i- operating 
inder federal government lease. 

Under terms of the contract. Rey 
olds will begin taking power for the 


not later than 60 days after the 


date of the « 


ontract 
Reynolds otheials estimated that the 
Jones Mill plant will be 


ised from 6 to 9 million Ib of alu 


output of the 


un daily when the new potline gets 
operating. Power for the two lines 
n operation is coming from gas 

red. engine-driven d-e generators at 


e plant. A fourth potline at the plant 
will started until the 
pletes its Lake 


1 \ 
int near the aluminum plant. 


not he itilitvy com 


Catherine steam-clectric 


AP&L has contracted to sell Reynolds 
80.000 kw out of the new Lake Cathe 

he station 

In order to replace power which it 


id contracted to supply Reynolds dur- 
ing the interim period, AP&L has con 
d with Grand Dam Au 
thority of Oklahoma to purchase 20.000 


t firm 


River 





the state au 
bulk of it to come 
Okla.. plant at 
the former Oklahoma Ordnance Works 

AP&l notified — by 
Southwestern \dministration 
that the contract AP&L and 
SPA for power from Norfork Dam will 
be extended to Jan 1, 1950 


KW © energy trom 


thority. the from the 
Choteau, generating 


has also been 
Powe1 


between 
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At right is Gov Sid McMath, 


Standing is Keene Johnson, Reynolds vice-president 


Revnolds agreed in the contract to 


sell AP&l 


and energy generated at its Hurricane 


any and all surplus power 


Creek alumina plant. 

the interim 
wower for the Reynolds plant it was dis- 
Authority 
as on order and plans to install a new 
10.000-kw the 
lant to hve lieu of 
».000-kw 


speration 


During negotiations for 


losed that Grand River Dam 
generator in Choteau 
operated in two 
non-condensing units now in 
Delivery of this generator is 


-<cheduled for June 


Kansas City P&L Plans 
to Build $27 Million Plant 


Kansas City Power & Light Co will 
erect a $27.000.000 


that will increase capacity about 404 


generating plant 


Phe sum of $3,000,000 will be expended 
1 1949, $15.000.000 in 1950, 
000.000 in 1951. 


lhe company has exercised its option 


and $8.- 


to pure hase 660 acres of land along the 
Missouri River from the Truman Bridge 
to the mouth of Blue River. The site is 
idjacent to Kansas City’s northeast in 
dustrial district and 
from the Blue Valley 
It will have flood 
Missouri 


U.S 


about two miles 
industrial 


protection 


area 
the 
the 
Army Engineers. The plant itself 


from 


River under direction of 


will occupy about 100 acres. Construc 
tion work will begin next spring 
The 132.000-kw 
erator will be placed in full service by 
1951. will with 
units, a 66,000-kw one to be completed 
in April, 1951, and another of the same 


steam-electric 


Generation begin two 


size about two months later, 


1949 


Power Mission to Study 
German Decartelization 


Two operating electric utility men 
and a state regulator will leave for 
Germany next week to study and make 
recommendations on the divorcement 
of German power supply systems from 
allied industrial and coal mining in- 
terests. 

Heading the latest mission will be 
Pres James W. Parker, of Detroit Edi- 
son Co. Assisting him will be George 
Steinmetz, chief engineer of the Wis- 
consin Public Service Commission. and 
(lois Hoefle, superintendent of the sys 
tem operating department of Toledo 
Co. Their mission was 
ized at the request of Gen Lucius Clay, 
U. S. Military Governor in Germany. 


Edison organ 


It is part of a program aimed at decar- 
telization of industry in Western Ger- 
many. 

The 


away about eight weeks. Their 


three men are expected to be 
study 
arises out of a decision to push forward 
with the activities called for under Mili 
No. 75. Promul- 
late last fall. this edict aims at 
decartelization of the industrial 


bines under Allied contro] in Germany. 


tary Government Law 
gated 
com- 


Power systems there are so tied in with 
other industries. particularly coal min- 


ing 


that expert opinion is considered 
necessary as to the extent to which they 
separated. The Parker 
will advise as to policy and recommend 


can be group 
what steps may safely be taken, in the 
light of the serious power supply situa 
tion that 

Hoefle 
ence with German power supply to the 
problem. He served on the staff of Col 
Walker L. Cisler and 


early postwar period, when the Allies 


now exists. 


brings considerable experi 


during the war 


were rehabilitating European power 
systems. Steinmetz was a major in the 
Corps of Engineers during the last 


war, serving primarily in the War De- 


? 1 
partment’s supply han- 


dling 


Parker recently completed more than a 


power group 


power contract renegotiation. 
year’s advisory service as chairman of 
advising the Atomi 


industrial par- 


i committee 
Energy Commission on 


ticipation in the atomic pregram. 


Kentucky Plant Doubled 


Kentucky Utilities Co. which is add- 
ing to its generating capacity at several 
points, has arranged to double capacity 
of its Four Mile operation near Pine- 
ville, Ky.. by installation of a 
30.000-kw unit. The plant is in the 
southeastern Kentucky coal mining dis- 
trict adjacent to the Harlan and Hazard 
fields 


new 
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House Votes Indicate 
Public Power Support 


With this session’s House of Repre 
sentatives, it’s public power, by almost 
2 to 1. That's what last (Feb 
16) votes on the power sections of the 


week's 


deficiency appropriation bill showed. 

Four specific power votes were taken 
during the bill's progress through the 
House, including: 

1. A 105-192 defeat for an amend- 
ment junking TVA’s New Johnsonville 
steam plant. 

2. A 63-116 defeat for an amendment 
retaining limitations on Bonneville con- 
struction and publicity work. 

3. A 62-117 defeat for 
Reclamation Bureau 
personnel limitations. 

1. An 87-136 defeat for an amend 
keeping the Straus-Boke 


proposed 


engineering and 


ment rider 
approved last year. 

The House approved deficiency ap- 
propriations for power agencies exactly 
as recommended by its Appropriations 
Committee. The Senate isn’t expected 
boat gets the de- 


to rock any when it 


bill 


ficiency 

Cleveland Electric Group 
Elects Head as President 
AF 


Electric Supply Corp. has been elected 


Head. di-trict manager. General 
president of the Electrical League of 
Cleveland. 

Other new officers are Will T. Clark, 
residential manager, Cleveland 
Electric Illuminating Co, executive vice 
president; and Frank J. Hopperton. 
president. Elliott Electric Co, and K. R. 
Schuele, vice-president, Fries & Schuele 
Co, vice-presidents. 

J. E. North, who served as president 
of the league for 26 consecutive years, 


sales 


was elected honorary president. Stanley 
FE. Strunk was re-elected secretary-trea- 
surer 


Cordova to Buy Plant 
Alaska, 


tiations leading toward purchase of the 
plants and distribution facilities of the 
Alaska Public Utilities. 


city. 


Cordova. has begun 


nego- 


now serving the 


The company’s franchise gives 


the town an option to purchase upon 
giving a year’s notice of intention. The 
town also is interested in developing a 
hydroelectric plant on Creek. 
about 7 miles from Cordova. It has 
asked Delegate FE. L. Bartlett to include 
the community in a bill before Congress 


Power 


which would authorize the Interior De 
partment to and maintain 


Alaska for the bene 
fit of communities affected. 


construct 


power projec ts in 
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SEC RULINGS 





Arcantic City (N, J.) Evecrric Co has 
received authorization to borrow $850,000 
to be used in the payment of $500,000 of 
notes and the balance added to general 
treasury funds. The borrowing is to be 
made in equal amounts from Guaranty 
Trust Co of New York and the Irving Trust 
Co and will be represented by promissory 
notes maturing Dee 31, 1950, and bearing 
interest at the rate of 14% until July 11, 
1949, and thereafter at 1}%. The borrow- 
ing is being made under a credit agreement 
with the banks pursuant to which $2,750,- 
000 previously was borrowed since July 11, 
1947, (Release No. 8818). 


Unton Eteetric Co of Missouri has ob- 
tained a further postponement from Feb 
15 to April 19 of the hearing on the pro- 
posed sale of an additional 367,500 shares 
of its common stock to The North American 
Co. The postponement had been requested 
by the companies. (Release No, 8819). 


Centrat Maine Power Co has received 
aithorization to issue and sell 286,496 
additional shares of its common stock, $10 
par, proceeds of which are to be applied to 
reduction of short-term bank borrowings 
for construction purposes. The stock is 
to be offered for subscription by common 
and 6% preferred stockholders of the com- 
pany on the basis of one-sixth of a share 
for each share of outstanding common and 








five-sixths of a share for each share of 
outstanding 6% preferred. New England 
Public Service Co, which owns 77.8% of the 
outstanding Central Maine common, will 
waive its subscription rights to 219,196 of 


the new shares. These shares, plus any 
of the remaining 67,300 shares not pur- 
chased by stockholders, will be sold to 


underwriters. (Release No. 8820). 


Uniteo Licut & Rattways Co has re- 
ceived authorization to make an offering 
to its common stockholders of 634,667 
shares of its holdings of 1,268,698 shares 
of common stock ($25 par) of Amer- 
ican Light & Traction Co, at a subscription 
price of $12 per share. Both companies are 
located in Chicago. The offering is based 
upon one share of American Light stock 
for each five shares of Railways stock 
owned on the record date, Feb 7, 1949. 
The balance of the American Light stock 
is to be offered for sale to Railways’ stock- 
holders at a later date. Net proceeds of the 
stock sale are to be applied by Railways 
to the payment of notes which were out- 
standing in the amount of $12,250,000 on 
Dec 31, 1948. (Release No. 8831). 


Minnesota Power & Licut Co has been 
permitted to make an offering of 59,090 
additional shares of its common stock to its 
common stockholders of record Feb 3. The 
subseription price will be $21 a share. 
American Power & Light Co will exercise 
its right to buv 50.000 shares of the offering 
at a total subscription price of $1,050,000. 
Minnesota Power will use proceeds for con 
struction. (Release No, 8828) 





MEETINGS 


American Society for Testing Materials—Spring 
Mecting, and Committee Week, Edgewater 
Beach Hotel, Chicago, February 28-March 4; 
Annual Meeting, Chalfonte-Haddon Hall Hotel, 
Atlantic Citv, June 27-July 1 


Exposition of Electrical Progress—Municipal Audi 
torium, Kansas City, Mo., March 2-6 


Pennsylvania Electric Association—Spring Meet- 
ing, Electrical Equipment Committee, Benjamin 


Franklin Hotel, Philadelphia, Pa., March 3-4; 
Spring Meeting, Communications Committee, 
Hotel Brunswick, Lancaster, Pa.. March 31 
Aoril 1; Soring Meeting, Meter Committee, 
cane Lincoln Hotel, Reading, Pa., May 
19-20.* 


Interstate Power Club of New York—Spring Meet- 
ing, Hotel Martinique, New York, March 7 


Missouri Valley Electrical Association—Accounting 


Committee, March 7; Engineering Conference, 
April 6-8; Rural Roundtable, May 4, Sales & 
Rural Conference, May 5-6; Accounting Con 


ference, May 12-13; Annual Meeting, May 17 
All meetings at the Hotel President, Kansas 
City, Mo 


Institute of Radio Engineers—National Convention 
and Exposition, Hotel Commodore and Grand 
Central Palace, New York, March 7-10 


National Electrical Manufacturers Association— 
Winter Convention, Edgewater Beach Hotel, Chi- 
cago, March 13-18 


Conference for Protective Relay Engineers—Texas 


A & M College, College Station, Tex., March 
14-16 
Oklahoma Utilities Association—Annual Conven- 


tion, Hotel Tulsa, Tulsa, March 17-18 


Electric Exchange—Engincering & 
Operation Section, General Oglethorpe Hotel, 
Savannah, Ga, March 24-25; Annual Conference, 
Boca-Raton Club, Boca Raton, Fla., April 13-15 


Southeastern 


I>ternatioral Lighting Exnocition and Conference— 
Stevens Hotel, Chicago, March 29-April 1. 


February 26, 


Edison Electric Institute—Annual Sales Conference, 
Edgewater Beach Hotel, Chicago, April 5-7; 
Engineering Committee, Edgewater Beach Hotel, 
Chicago, May 2-4; Annual Ronee Traymore 
Hotel, Atlantic City, May 31-June 


American Institute of Electrical Engineers-—Con- 
ference on the Industrial Application of Electron 
Tubes, Statler Hotel, Buffalo, N. Y. April 11-12; 
South West District, Baker Hotel, Dallas, Texas, 

_ April 19-21 


National Association of Corrosion Engineers—An 
nual Conference and Exhibition, Netheriand 
Plaza Hotel, Cincinnati, April 11-14 


Western Metal Congress & Exposition—Shrine Con- 
vention Hall, Los Angeles, April 11-15. 


Midwest Power Conference—-Sherman Hotel, Chi- 
cago, April 18-20 


National Electrical Wholesalers Association—An- 
nual Convention, Netherland Plaza Hotel, Cin 
cinnati, Ohio, May 1-6 


Indiana Electric Association 
Utility Conference, Ipalco Hall 
May 2-3.* 


Annual Young Men’s 
Indianapolis, 


American Society of Mechanical Engineers—-Spring 
Meeting, Hotel Mohican, New London, Conn., 
May 2-4 


Electrochemical Society—Spring Meeting, Benjamin 
Franklin Hotel, Philadelphia, Pa., May 4-7. 


American Public Power Association—Annual Con- 
vention, Ambassador Hotel, Los Angeles, Calif, 
May 10-12.* 


Instrument Society of America—Spring a 
Royal York Hotel, Toronto, Canada, May 12-1 


National Fire Protection Association — Annual 
Meeting, Fairmont Hotel, San Francisco, Calif., 
May 16-19 


* Additions this week 
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November Energy Sales 
Rose 10.4% Over ‘47 


Sales of electric energy to utlimate 
customers in November, 1948, totaled 
20,677,615,000 kwhr, the Edison Elec- 
tric Institute reports. This was a 10.4% 
increase over the 18,726,158,000 kwhr 
sold in November, 1947. 

Revenues from ultimate customers 
amounted to $375,038,200 in Novem- 


i 





Classification of Sales, November 
Killowatthour Million Kwhr Percent 
Sales November 1948 1947 Change 


Residential or domestic 4,495 3,876 +16.0 
Rural 

(Distinct rural rates) 487 383 +27.4 
Commercial or industrial 


Small light and power 3,651 3,346 + 9.1 

Large light and power 10,673 9,757 + 9.4 
Street & highway lighting 251 234 + 7.5 
Other public authorities 540 502 + 7.7 
Railways and railroads 

Street & interurban 325 359 9.5 

Electrified steam 

railroads 207 219 S35 

interdepertmental 48 51 6.5 
Total 


to ultimate customers 20,678 18,726 $10.4 





ber, compared with $335.687.200_ in 
November. 1947, an increase of 11.76 

For the 12 months ended November 
30, the average use per customer ad 
vanced to 1,551 kwhr from 1,426 kwhr 
for the preceding year, an increase of 
8.8; the average annual bill to $46.69 
from $44.21, an 
revenue per kwhr dropped to 3.01¢ 
from 3.10¢. 


increase of 5.6°:; 


a decrease of 2.9% 
« 


Canadian Output Statistics 


[he Dominion Bureau of Statistics 
has released the following statistics of 
Canadian central stations. The figures 
are thousands of kilowatt hours: 


Period 1948 1947 
Eleven months 40,931,797 $1,256,633 





Primary 38,474,677 35 360 
Secondary 2,457,120 , 213 
Primary Consumption . 37,249,396 33,986,619 
Exports to lt s 1,519,871 1,889 348 
November 3,638.09 3,613,726 
Primary 3,507 087 $3,330,741 
Secondary 131,008 282 985 
Primary Consumption 3,391,518 3,227,370 
Exports to U. § 119,654 121,333 
October 4,780,796 3,862,696 
Primary 3,656,151 4.406.198 
Secondary 124,645 456,498 
Primary Consumption 3,544,291 4.296.972 
Expor's to | 5 1 314 131,563 


Salem to Tax Utilities 


A license tax on electric utilities 


amounting to approximately 3 on 
gross earnings within the city has been 
passed by the Salem, Ore., City Council. 
It applies to Portland General Electric 
Co and the Salem Electric, a co-opera 
tive. 
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Output Continues Seasonal Decline 


Following the usual seasonal trend. 
the output moved downward for the 
third consecutive week during the week 
ended Feb 19, 1949, reaching the lowest 
point since the first week in January of 
this year. 

Edison Electric Institute reports that 
the amount of electrical energy dis 
tributed by the light and power com 
panies of the country during the week 
ended Feb 19 totaled 5.650,279.000 
kwhr. against 5,722.086.000 kwhr dut 
ing the preceding week. The total com- 
pares with 5,254.002,000 kwhr for the 
corresponding week of 1948, ended on 
Feb 21. this year’s figure representing 
an increase of 7.5%. 

New England remained in the minus 
column. with a drop of 1.56 for the 


week ended Feb 


the previous year, cutting the decrease 


19 as compared with 


to that figure from a drop of 2.807 for 


the week ended Feb 12. All the other 


geograph al regions of the country re 


1949 


ported higher percent changes during 
the week ended Feb 19 than during 
the week ended Feb 12. with the excep- 
tion of the Pacific Coast States, which 
held firm at 6.80. 


Weekly Output, Millions Kwhr 


1949 1948 1947 
Feb 19 5,650 Feb 21 5,254 Feb 22 4,778 
Feb 12 5,722 Feb 14 5,385 Feb 15 4,778 
Feb 5 5,778 Feb 7 5,412 Feb 8 4,801 
Jan 29 5,810 Jan 31 5,429 Feb 1 4,777 
Jan 22 5,769 Jan 24 5,436 Jan 25 4,856 
Jan 15 5,727 Jan 17 5,370 Jan 18 4,857 
Jan 8 5,742 Jan 10 5,278 Jan 11 4853 


Jan 1 5,562 Jan 3 4,868 Jan 4 4,574 
1948 1947 196 

Dec 25 5,508 Dec. 27 4,830 Dec 28 4,442 

Cec 18 5,790 Dec 20 5,368 Cec 21 4,940 

Dec 11 5,705 Dec 13 5,327 Cec 14 4,778 

De 4 5,646 Dec 6 5,218 Cec 7 4673 


Percent Change from Previous Year 


Feb 19 Feb 12 Feb 5 

New England 1.5 28 6 
Mid-Atlantic + 2.6 + 15 + 2.4 
Central I-dustrial + 8.9 + 73 + 82 
West Central +11.2 + 89 +10.0 
Southeast +10.6 + 9.4 +79 
South Central 98 + 67 + 95 
Rocky Mountain +18.7 17.0 $21.5 
Pacific Coast 68 68 + 59 
Total United States 7.5 63 68 
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WASHINGTON COMMENT 


WILLIAM B. WHICHARD 


THE BITTER PILI 


New Johnsonville went down hard. But the 


that came out of the House fight on 
bad taste 
that seems to have been left in the mouths of many indus 
try people is largely psychological. It won't last 

Yes. TVA won House approval of its request for money 


And the odds 


heavily favor a similar result in the Senate. But important 


to start the new steam generating plant. 
as the New Johnsonville issue is-— and it is just as vital as 
it has been billed 
ing it and losing than by forfeiting 

The battle really November. 


lruman had made New Johnsonville a campaign issue. 


there was more to be gained by fight 


was lost last President 


Immediately after his election he cleared the way for a 
new appropriation request to reach Congress early in the 


When the bill « IVA funds 


reached the Capitol. it was accompanied by a Presidential 


deficiency mtaining 


session. 


message labeling it urgent business. just to make sure 


\ phenomenon of the last election was that it kept an, 


| ruman 


elected a 


was the acci- 


incumbent in the White House but 
President. Until November Mir 


dental to another 


new 
heir President’s job, administration, 
and programs. On Jan 20 he became the chief executive 
in his own right, so to speak. 

Politicians, especially members of the 81st Congress. 
quickly recognized the subtle change. As does virtually 
every Congress upon the election of a new administration. 
the SIst came to Washington prepared for a “honeymoon” 
“new” President 


could 


expect serious consideration from Congress. Certainly his 


period. For a few months. at least. the 


with a shiny new “mandate” from the voters 


own party. during the meymoon. would. strive to 


he termed 
New 


The initial appropriation asked 


enact anv legislation 


| alling 


still another 


urgent 


into this category. Johnsonville enjoved 
idvantage 
looked like peanuts to a Congress and a public conditioned 


And the 


simply did not 


to SL0.000.000,000) federal budgets. 


issue of 


federal steam plants. rightly or wrongly. 


impress sullicient Congressmen as being of comparable 


Importance with foretgi policy. farm price supports. 


sk , : 
labor legislation. universal military training. or many 


other items in the President's program 
On some of the latter issues 


members of Congress. 


including a number of Democrats. 
Administration They are 


Cone 


are exper ted to clash 


with the worth fighting about. 


in the eyes of ressional opponents of Administra- 
tion recommendations. After a few such seraps with the 


White House. Congress can 


about Harry” 


he expected to be less “wild 
ind more inclined to disagree with him on 
power policy matters 

Against such a day the battle put up by opponents of 
the TVA steam plant accumulated considerable ammuni- 


tion for future efforts to block expansion of federal power 
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operations. It was an enlightening experience for some 
new Congressmen and even for some veterans who pre- 


And for the 


first time it was more than a one-industry battle in the 


viously took little interest in public power. 


sense that representatives of other business interests in 
impressive numbers stood up to be counted against further 
public power expansion. 

It will take a lot more and better fighting to fend off 
Interior Department steam plants. valley authorities, and 
other schemes now in the works. But, as Harry Truman 


can testify. no one wins without fighting these days. 


TECHNICAL NOTES 





ARCHER E. KNOWLTON 


Insulating oil can advantageously be transported or 


stored temporarily in a tank trailer of appropriate capac 


] 


ity when the emptied equipment is to be moved and the 


oil is to be (1) Handled during field tests and opera 


hauled 


) 


tions. (2) hauled fresh from the refinery or (3 


stale to the power plant burners 


Hydro buckets are now being pressed out of staintes- 
steel. The splitters are welded on after forming 

Simplicity in line hardware is commendable but some 
operations are finding that the poorest jobs of installing 
line done with the most. easily 


connections are being 


ipplied devices 


Electric steel melting furnaces are getting larger (now 
nearing 16 Mya} to meet the shortage of steel: secondary 


voitages are rising to 350 v to give faster melt-down thar 


the previous DOW) y, 


Meade is 
of silt deposited in it by the Colorado 
\ train of gondolas ld 


100 miles long would 
he required to haul it back 


Hoover Dam’s Lake having a million tons 


(more or 


every 24 hrs. 


Corrosion of underground cables and vault equipment 


to say nothing of car fenders) is a progressive prospect 
for many areas if they follow New York’s purchase of 
POLK) to 


10.000 tons of salt to and 


remove ie shaw 
Mobile radio transmitter signal strength ean suffer a 
15‘, decrease if battery voltage is 0.2 to 0.3 v_ below 


not mal 


Suspected winding faults in alternators can hardly be 
identified and located unless the phase extremities are 
disconnected from neutral and bus. Otherwise a defective 


bus insulator may be construed as a deteriorated winding 


Concrete saw equipment is expensive and so is the 
frequent replacement of diamond-point saws. but some 
recent experience in sidewalk excavation shows that the 
costs are cpu klv recovered, 
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OUTDOOR TURBINES located on the roof on elevated concrete mat, are completely weatherproofed. Operating room is located below 


Outdoor Plant Has Weatherproof Turbines 


Problems of weatherproofing turbines and auxiliaries overcome . . . 


Two 7,500-kw generators driven by turbines operating at 600 psi gage, 


625 FF... Study of all design and site factors saved about $8 per kva 


ESIGN of a completely outdoor 


generating station. — including 


weatherproof turbines. creates 


problems that are solvable as evi- 
denced by Central Louisiana Electric 
Co's Coughlin 
All factors that would affect 


reliability. 


recently completed 
station. 
plant cost, and = system 
economics were thoroughly reviewed. 
From this resulted a design that met 
all requirements and saved an esti 


mated $8 per kva installed. 


Careful analysis of past load 
erowth, load distribution. and fuel 
sources was made. New industries 
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G. A. GAFFERT 
Partner, Sargent & Lundy 
Chicago 


use indicated 
How- 
ever, because of the decreasing profit 
ratio the building 
was likewise evident that a 


and increased domestic 
that a new plant was needed. 
and increased 
costs. it 
thorough engineering analvsis should 
be made of all factors 
that the most station capacity per dol- 


involved so 
lar invested would result. 
Previously, a 6.050-kw gas engine 


plant. Rhea Station at Bunkie. had 


1949 


heen the main source of power with 
additional blocks supplied by smaller 
plants at Pineville. Ville Platte. Le 
Compte and Cheneyville along with 
purchases from sister utilities. 


Favorable Site 


In surveving the area for a suitable 
site. it was early determined that al- 
though Bunkie was closest to the load 
center. the silting problem in the Red 
River necessitate a 


would cooling 


tower. This would add one item to 
the station’s cost which it was hoped 


could be eliminated. A subsequent 
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BOILER AND CRANE details as well as rain proof compartments housing the 440-v 
auxiliary switchgear are apparent from permanent end of plant 











MAJOR COMPONENTS in the station are located for functional relationships and ease of 


operation and maintenance 
the boilers 


survey located a site with all the de- 
sirable features. It was on the Croco- 
at the confluence of the 
Bayou Cocodrie and the Bayou Beouf 
west of St. 
sufficient cooling water to permit a 
30.000 


dile River 


just Landry. Here was 
development up to 25,000 or 
kw, and natural gas fuel was avail- 
Also 
these facilities were adjacent to an 


All these 


factors contributed to cost savings. 


able from adjacent pipe lines. 
existing transmission line. 


System demands made it most eco- 
nomical to initially install two turbine 
generator units of 7500 kw nameplate 
capacity each. At a later date, the 
station capacity may be increased by 
additional units, each to be operated 
with a single gas-fired steam gener- 
ator. Consideration was given to sev- 
eral operating conditions, and it was 
found economically advisable to use 
600 psi gage 825 F operating condi- 
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Operating room is at ground level between the turbines and 
Boiler feed pumps and control board are located in a row on this floor 


tions. The turbines were arranged 
for steam extraction at three points, 
the second point connected to a con- 
stant pressure deaerating heater. An 
auxiliary closed feedwater heater was 
added to make full use of the extrac- 
tion steam from the second extraction 
point. The third or high pressure feed 
water heater raises the feedwater to 
350 F at rated load on the turbine. 


Climate and Soil Conducive 


Consideration was next given to the 
type of plant. A study of weather con- 
indicated 50 in. of rainfall 
per average year. Freezing weather 


ditions 


is infrequent. It was also desirable to 
keep investment to a minimum con- 
sistent with reliable operation. Sufh- 
cient experience had been obtained 
with outdoor boiler operation includ- 
ing fan auxiliaries to indicate that the 
boiler room housing could be elim- 





inated, Site soil conditions indicated 
that the whole plant could be placed 
on a single reinforced concrete mat. 

Necessity for a housing over the 
turbine-generators was next consid- 
ered, Starting with a totally enclosed 
room, steel columns with an indoor 
crane as a base, reduction in cost 
could be made with outdoor construc- 
tion, gantry crane and a Quonset 
house over the turbines. This type of 
construction was deemed unsatisfac- 
tory since the house would have to be 
taken apart for any turbine overhaul 
and required additional crane hook 
clearance. 


Turbines Weatherproofed 


Next, a fully outdoor plant was 
considered. Weatherproofing of the 
turbine-generator was discussed with 
the engineers of the General Electric 
Co and it was agreed to develop a 
This 
complished in the following manner. 
Starting with the electrical end of the 


weatherproof design. was ac- 


machine. the exciter housing which 
fits onto its own sole plate was con- 
nected to this sole plate with cap 
Also the vertical joint at the 
generator was sealed with the plate 


screws. 


and gaskets. The generator sole plates 
on each side made an excellent seal 
against the stator supporting feet. 
rhe space between the exhaust end of 
the turbine and inboard end of the 
generator was sealed with a lagging 
strip fitted to a built up angle on the 
turbine exhaust casting on one side 
and another angle on the generator 
lagging. 

A curb 6-in. high was constructed 
at the floor line at all points where 
the turbine outline was adjacent to 
concrete and the turbine lagging ex- 
tended down over the curb to within 
inch of the floor to form a 
weather seal. Complete lagging was 


one 


formed over the camshaft and valve 
gear and extended over the front ped- 
estal and down to the floor line. The 
top of the oil tank on the standard 
7500-kw turbine-generator is set flush 
with the operating floor. The lagging 
was sealed over a curb angle set on 
this oil tank. 

Since considerable heat would be 
released at the steam end a ventilating 
fan mounted on the front pedestal, 
drawing air from the operating space 
below and discharging through slots 
in the lagging, was installed. Finally, 
to prevent rain or wind from blowing 
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under the seals on the generator or 
exciter end, a small blower was in- 
stalled to place this space under pres- 
It was also decided that the 
turbine generator foundation should 
be made integral with the floor or 
deck around the machine. Thus the 
whole turbine and the deck was made 
water tight. 


sure, 


Inspection doors with 
suitable gaskets are provided at the 
steam end of the machine for observa- 
tion and access to camshaft, cams and 
details are 
readily discernible in the accompany- 
ing deck floor illustration. 


governor These 


gears. 


\ 25-ton gantry crane services the 
turbine generators. It is arranged to 
travel out over a track to pick up 
turbine parts from a rail car and 
place them on the deck. The common 
deaerating heater is located on the 


deck the 


boilers as is also the evaporator. Both 


between the turbines and 


are insulated and covered with Insul- 
kote to provide an all weather coat- 





ADDITIONAL UNITS can be installed by knocking out visible wall and extending toward 
foreground. Power is carried underground to substation and stepped up from 6.9 to 34.5 kv 


‘Bottery Rack 


Auxiliary 440-y 
housed in rain proof compartments is 
located on the deck along with the 
unit oil insulated 
formers. 


ing. switchgear a 


Compressor 


Deoerating 


/ 
heater a 
sects coolers 


auxiliary trans- 


Electrical 
control 
boord-~~ 


Controls Centralized Turbine and 7 


boiler goge_ Ys 
boord ~- 


The space beneath the deck between 
the turbines and the boilers is used as 
feed 
pumps and the station control board 
are located in a row on this floor. The 
front of each boiler also faces this 


and all of 


regulators and valves are accessible 


an operating room. Boiler 


space the gas burners, 
therefrom. 

Operation with a minimum staff 
suggested a common turbine, genera- 
tor, feeder circuit, and boiler board. 
The complete board is some 25 ft 
long, double faced with a 6-ft walk 
spaced between faces. The turbine 
instruments are on one face, opposite 
to the boiler face while the generator 
and feeder controls are opposite to 
the electrical relays. Since all normal 
operation is in connection with gen- 
erator loading and boiler operation, 
these faces are placed on the same 
It is contemplated that this 
one board will be continuous and ex- 
tended for the next additions. Thus 
there will be two boiler control pan- 


side. 


els on one end, four generator panels 
and feed circuit panels in the center 
and two more boiler control panels 
on the opposite end. 

Because of an outdoor turbine in- 
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FOUNDATION 


providing watertight construction. Small 


stallation, all important turbine op- 
erating instruments were located on 
the turbine gauge board below the 
turbine deck. Each bearing oil tem- 
dial 


Governor and bearing 


perature is indicated on a 
thermometer. 
oil pressure is similarly indicated. In 
addition, all the usual steam pressure. 
extraction pressure, exhaust pressure 
zauges and cycle feedwater tempera- 
ture recorders are on this board. 
Power is generated at 6900 v and 
carried by underground cable to 
9,000 kva, three-phase transformers 
stepping up to 34.500 wv in the ad- 
jacent outdoor substation. At present. 
four feeders leave the plant at this 
voltage to serve the system. The sub- 
station utilizes a main and transfer 
bus with 34.5-kv. 500.000-kva circuit 


1949 





of turbine generator is integral 
blower 


MO boiler feed pumps 


with deck floor around the machine, 
keeps weather seals under pressure 


breakers. There are no circuit break- 
ers at generator voltages. Unit aux- 
iliary transformers are tapped off 
each generator lead to supply auxil- 
iaries on that unit. A reserve supply 
is obtained from a transformer step- 
ping down from the 34,500-v bus. The 
reserve exciter, 
storage battery, generator field-switch 


motor-driven 125-v 
panels and neutral grounding equip- 
ment consisting of resistors in distri- 
bution transformer secondaries are 
located on the turbine room basement 
floor. Flood lighting is used for illu- 
mination of the outdoor 
generators and boilers. 

The present two-unit plant is op- 
erated by three men on each shift, 


turbine 


a total of 15 men for the complete 
operating staff. 
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FIG 1—TESTS with 86-gal tank and '2-hp compressor with and 
without circulating pump. (A) Without pump, water at top of tank 


exchanger 


£vaporotor 


| storage 


fank 


Expansion 
valve 


temperature -F 


Hot woter 
supply 


Woter 


after 534 hr was 136 F, bottom 102 F, average 119 F. (B) With 
pump, water at top after 9 hr was 33.7 F and bottom 129.2 F 


Heat-Pump Water-Heater 
Promises Practicability 


Two vears of testing with experimental 86-gal tank and 4-hp compres- 
o & S ~ 


sor shows approach to coefficients of performance at competitive levels 


ERY LITTLE THOUGHT has 
\ been given to the design and man- 
ufacture of a heat pump water 
heater for the heating of the domestic: 
water supply. It is believed by many 
that this device has equal if not 
greater possibilities than the heat 
pump air conditioner, at least for the 
immediate future. The heat pump 
water heater is readily adaptable to 
a self-contained package device which 
can be manufactured by quantity pro 
duction methods and techniques. 
The cooling effect produced bv the 
evaporator can be used to reduce the 
temperature in a space. thereby ob- 
taining double duty of cooling the 
space while simultaneously heating 
the domestic water supply. Also. a 
heat pump water heater with a coef 
ficient of performance of 3.5 to dean 


he competitive 


in operational costs 


with the more common fuels of coal. 
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PHILIP SPORN and E. R. AMBROSE 


American Gas & Electric Service Corp 
New York, N. Y 


oil, and eas in many sections of the 
country. In addition. it possesses all 
the advantages cited for a heat pump 
unit. such as no products of combus- 
tion. no chimney. no odors, no soot. 
no possibilities of explosion, plus the 
ibility to automatically furnish heat- 
ing as well as cooling. 

The most serious handicap facing 
this device. when compared with the 
more conventional hot water heating 
units. is the first cost. If the unit 
can be designed and assembled for 
quantity production so that the manu- 
facturing cost will be a minimum 
and at the same time effectively use 
the cooling effect available. then the 
first cost will no longer be an insur- 
mountable obstacle. 


lo receive wide public acceptance. 
a substantial amount of time and 
effort must be made in research de 
velopment and design of the unit in 
order to properly correlate the vari- 
ous requirements and produce a de- 
vice having five basic qualities: 

1. High reliability. 

2. Economical performance. The 
unit must be highly efficient and sub- 
ject to inherently low maintenance 
cost. 

}. Reasonable first cost. 

1. Compactness. 

5. Neat appearance. 

The American Gas and Electric Co 
and subsidiary companies, consisting 
of Appalachian Electric Power Co. 
Indiana & Michigan Electric Co. Ken- 
tucky and West Virginia Power Co, 
Inc. Kingsport Utilities, Inc.. The 
Ohio Power Co, Wheeling Electric 
Co and Citizen Heat Light and Power 
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ERASE 


Co, believe that the heat pump water 
heater holds sufficient potentialities to 
warrant an active program of research 
and development. Toward this end 
an extensive investigation has been 
made to determine the probable de- 
sign and operational difficulties. A 
number of performance tests were 
conducted on three different develop- 
mental designs of heat pump water 
heaters to obtain actual performance 
data: 

1. The first design tested consisted 
of a }-hp 680 rpm, open type com- 
pressor, forced air evaporator, and a 
water-refrigerant heat exchanger, all 
located externally to an 86-gal water 
tank. In some of the tests, the thermal 
head due to the entering and leaving 
temperature differentials was em- 
ployed to circulate the water between 
the heat exchanger and the tank. In 
other tests a small pump was used 
to provide forced circulation between 
the heat exchanger and the water 
storage tank. 

2. In the second design the con- 
denser or water to refrigerant heat 
exchanger was located directly in the 
bottom section of the water tank. The 
compressor and evaporator were 
located externally to the water tank, 
similar to that employed for design 
No. 1. 

}. In the third design a hermeti- 
cally sealed, Freon F-12, 3-hp com- 
pressor was mounted directly in the 
top portion on the water tank and the 
condenser in the bottom portion. The 
evaporator was located externally to 


compressor Expons 


valve 




















It is the hope of the authors that 
publication of these test results 
and conclusions, condensed by 
necessity from a complete engi- 
neering report because of space 
limitations, will serve to stimulate 
additional research and develop- 
ment by ail interested parties so 
that a satisfactory and acceptable 
heat pump water heater will be 
available in the future. 


the water tank in this instance. 

Of the three designs tested the 
hermetically sealed unit mounted di- 
rectly in the water storage tank offers 
the most promising possibilities for 
obtaining a practical heat pump water 
heater. With this arrangement, ii was 
possible to obtain an average heating 
rate of 7700 to 8020 Btu/hr using an 
initial water temperature of 60 F. In 
the drawoff tests the final water tem- 
perature in the top compartment was 
between 142 and 155 F, and the coeffi- 
cient of performance between 2.86 
and 3.46, based on energy input to 
the compressor motor only, and 2.48 
and 2.93 based on energy input to the 
compressor motor and all auxiliaries. 


Equipment and Performance Tests 


No. 1 Test Ser1EsS—The first domes- 
tic heat pump water heater was assem- 
bled and tested during July 1946. In 
this series of tests the 39 F average 
temperature differential between the 
water entering and leaving the heat 
exchanger indicated that forced cir- 


Hot water 


supply 





FIG 2—TESTS with (A) condenser and (B) condenser and com- 
pressor in tank. (A) Condenser comprised 65 ft of 5g-in. OD tubes 
in double coil. After 7 hr average tank temperature wos 121 F. 
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culation is required. The average 
entering air temperature to the evapo- 
rator was 77 F, and the average air 
flow over the evaporator was 510 cfm 
(Fig la). 

The average water heating rate was 

1630 Btu/hr, and the average coefh- 
cient of performance (including en- 
ergy input to the compressor motor 
and all auxiliaries) during a typical 
cycle was 2.1). 
No. 2 Test Ser1es—A small circulat- 
ing pump (Fig lb) was installed on 
the intake side of the exchanger. The 
entering air temperature to 
the evaporator was 78 F, and the 
average air flow over the evaporator 
was 510 cfm. 

In this test series the temperature 

difference between the water entering 
and leaving the heat exchanger is 5.7 
F which is a big improvement over 
the 39 F obtained in No. 1 Test Series. 
The water heating rate was 5450 
Btu /hr, and the average coefficient of 
pevformance during a typical cycle 
(including energy input to the com- 
pressor motor and all auxiliaries re- 
quired by the water circulating 
pump) was 2.2. 
No. 3 Test Sertes—In this series of 
tests the refrigerant-water heat ex- 
changer (condenser) was located di- 
rectly in the water tank in order to 
try to improve the coefficient of per- 
formance. The schematic equipment 
diagram and the representative per- 
formance are given by Fig 2a. 

Water temperature variation, ex- 
cept for the bottom 10 in. was seldom 





ave! 





B) Hermetically sealed compressor immersed in upper section of 
abbreviated tank (capacity 75 gal). Holes in support plate allow 
water circulation. After 7 hr the top was 142 F, bottom 140 F 
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FIG 3—TESTS modified to house immersed compressor 


(a) With cesing and top of water 


tank removed. (b) Heat-pump water-heater completely assembled 


more than 3 F. The air flow over the 
evaporator averaged 435 cfm. The 
average air temperatures entering the 
evaporator was 65 F. The evaporator 
fan motor and refrigerant liquid so- 
lenoid valve require 80 w. The water 
heating rate was 6100 Btu/hr, and 
the average coefficient of performance 
during a typical cycle was 2.68 using 
energy input to the compressor motor 
only, and 2.40 using compressor in- 
put to the compressor motor and all 
auxiliaries. 

No, 4A ano 4B Test Sertes—In this 
series of tests the compressor as well 


as the condenser was located directly 
in the tank (Fig The 
schematic equipment diagram and the 
representative performance for No. 
1A Test Series are given by Fig 2b. 


water 5). 


The condenser consists of approxi- 
mately 100 ft of g-in. O. D. copper 
tubing in the form of a coil supported 
by }-in. rods welded to the coil loop. 

Fig 3a is a photograph of the water 
heater with the casing, insulation, and 
the top of the water tank removed 
showing the hermetically sealed com- 
pressor. The steel plate contains two 
l-inch dia. holes to permit water flow 





from the bottom to the top section. To 
make the conduit for power supply 
water-tight, the terminal box and the 
loop of 8-in. O. D. tubing was filled 
with a compound having a high melt- 
ing point. The tubing connections on 
the of the tank 
refrigerant pressure connections. The 


bottom section are 
net capacity of the tank was 75 gal. 
Fig 3b shows the water heater fully 
assembled. 

The water heating rate was 8020 
Btu /hr, and the average coefficient of 
performance during 
3.46 for 
only and 2,93 for the 
auxiliaries. 


a representative 
the 
compressor plus 


< yele was compressor 


The air flow over the evaporator 
averaged 580 cfm. The air tempera- 
ture entering the ev aporator averaged 
72 


72 The evaporator air entering- 
leaving temperature differential was 
10 to 13 F. 
erant suction temperature was 41 to 
8.5 F, 
and solenoid valve required 125 w. 
Fig 4a gives the performance of the 
heat pump water heater after a second 
evaporator coil was added (No. 4B 
Test Series): 


and the saturated refrig- 


The evaporator fan motor 


otherwise, the equip- 
ment is the same as used to obtain 
performance shown by Fig 2b. The 
water heating rate was 7700 Btu/hr, 
and the average coefficient of per- 
formance 


as 2.95 for the compressor 


5D for the compressor 
plus auxiliaries. 
The air flow over the evaporator 


averaged 580 cfm. The air tempera- 





only. and 2 


ture entering the evaporator averaged 
69 F. The evaporator air entering- 
leaving temperature differential was 
10 F, 


and the saturated refrigerant 





TABLE I—Summary of Tests 








Condensing Suction 


Temperature F Temperature F 


if | , owe Ol 
i o o 
5 i = | | 
= 3s | | sis s | 
= r > = c | > | 
‘s a. } sie < 
j : | 
93 136 123.5 38 Ci] 38 38 | 
| 
72 136 102 | 42 | 48 45 | 
81 130 106 31 42 37 
10.5 | 148 110 41 ans | 45 | 
91 | 149 128 43 | 52 50 | 
1 121 144 135 51 53 51.8 
100 146 | 197 50 |} 53 51.6 | 
87 146 120.5 50 | 55 | 52.7 





Watts Input Coefficient 
Compressor of Performance 
Motor only Cap. 
3 
e } = 
Se Sus 
& a ae $5 
3 ip : Sr | 65>, asc 
= > . S33 | Ede Eo= 
= = | < | <ta | 20 | oz< 
| 
| 
670 720 690 | 4630 | 2.1 
690 | 790 740 | 5450 | 2.2 
550 | 780 665 | 6100 | 2.68 2.4 
590 810 701.4 | 8020 | 3.46 2.93 
620 825 750 7700 | 2.95 2.55 
695 | 790 750 | 7600 | 2.86 2.48 
590 | 800 114 | 7720 3.19 2.71 
550 830 708 8020 3.31 2.82 





Final | 
Hr Water 
Temperature F | 
{ 
! 
| 
io ae | 
oy a 
ae S 9 Z E 
se | 55 | ae | BB! $2 
SZ | 2 | ds | S= | S42 | St 
im 
1 ta | 5.75 | 136 119 102 
2 1b 90 | 133.7 | 131.5 | 129.2 
3 2 | 7.0 129 121 108 
te 2b 7.0 | 142 140 132 
4b 5 5.0 148 145 80 
ae 1.16] 146 | 139 17 
m 7s 1.50 | 152 140.5 | 74 
Se 5 2.50 | 155 |“ 86 
68 


February 26, 1949 @ ELECTRICAL WORLD 











Note 
Double evoporator used 


® 
> 

5 

@ 

a 

E 

@ 


Average 


both 


m third 


ompressor 


tank temp. 


Hot woter 15 gol 


supply 
Evoporatongo 


Compressor. 


Condenser 


Lig. receiver 
Expansion volve 
Hot water 
supply 
|4voporotor 


o 


=a 


f 


Tank woter temperat 


oF 


Es 


Makeup 
Expansion 











FIG 4—PERFORMANCE (A) with second evaporator coil and (B) 
with three drawoffs. (A) After 5 hr top 148 F, middle 145 F, bottom 


suction temperature was between 49 
and 52 F. The evaporator fan motor 
and solenoid valve required an esti- 
mated 125 w. 
No. 5 Test Series—The entire tank 
of water was heated in Test Series 
No. 1 to 4 starting with a cold tank 
of water at a temperature of approxi- 
mately 60 F. These tests are valuable 
in determinating the heating rate and 
the relative temperature of the water 
and refrigerant, but they do not simu- 
late the normal cycle of operation 
experienced in an actual installation. 
To the 
normal under 
actual field conditions, three drawoff 


more nearly duplicate 


cycle encountered 
tests were made. Test 5(a) consisted 
of drawing off 15 gal of heated water 
from the top of the tank and then 
heating the tank water to a prede- 
termined temperature. The makeup 
water to the bottom of the tank was 
60 F. Test 5 (b) consisted of draw- 
ing off 25 gal of heated water from 
the top of the tank and again heating 
the tank water to a predetermined 
temperature. Test 5 (c) consisted of 
drawing off 30 gal from the top of the 
tank and heating the tank water to a 
predetermined temperature. 

The variation in the tank water 
temperature, the refrigerant condens- 
ing temperature, and the compressor 
watt input during these three drawoff 
tests are given by Fig 4b. 

The same equipment used during 
Test Series No. 4B was used for these 
tests. The air flow over the evaporator 
averaged 580 cfm. The air tempera- 
ture entering the evaporator averaged 
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69 F. The evaporator air entering- 
leaving temperature differential was 
8 to 9 F, and the saturated refrig- 
erant suction temperature was 51 to 
55 F. The evaporator fan motor and 
solenoid valve required 125 w. 

In Test 5(c) the final 
water temperature in the top section 
was 146 F, and the average heating 
rate was 7600 Btu/hr. The average 
coeflicient of performance was 2.86 
for the compressor only, and 2.48 for 
the compressor and all auxiliaries. 

In Test 5 (b) the average final 
water temperature in the top section 
was 152 F, and the average heating 
rate was 7720 Btu/hr. The average 
coefficient of performance was 3.19 
for the compressor only, and 2.71 for 


average 


the compressor and all auxiliaries. 

In Test 5(c) the average final water 
temperature in the top section was 
155 F, and the average heating rate 
was 8020 Btu/hr. The average coeffi- 
cient of performance was 3.31 for the 
compressor 82 for the 
compressor and all auxiliaries. 


only, and 2. 


Discussion of Test Results 


fable | gives the summary results 
of the five test series. From this table 
and the performance curves (Fig 1, 2, 
4), it can be seen that the coefficient 
of performance is materially affected 
by the initial tank or makeup water 
temperature, the final tank water tem- 
perature, the temperature of air enter- 
ing the evaporator (ambient or room 
temperature), and the energy con- 
sumption of the auxiliary equipment. 
The initial and final tank water tem- 
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25 gal 
withdrawn withdrawn 
! 


30 gal 
withdrawn 


Wott input 


Time- Hours 


80 F (due to excessive refrigerant charge). (B) Thermometer loca- 
tions: 1, middle of top section; 2, 3, 4 equally spaced in bottom 


peratures and the entering air evapo- 
rator temperature in turn determine 
the condensing temperature and the 
suction temperature. The higher the 
suctiou temperature and the lower the 
condensing temperature, the higher 
the coefficient of performance. 

Test Series No. 2 indicates that it is 
possible to heat 86 gal of 60 F water 
to approximately 130 F in nine hours 
using a 4-hp conventional open type 
refrigerating compressor with all the 
equipment located extenally to the 
storage tank. The average coefficient 
of performance which can be ex- 
pected with such an arrangement will 
be in the neighborhood of 2.2. 

As illustrated by Test Series No. 3, 
a slight improvement in performance 
is obtained by locating the condenser 
inside the water tank. In this arrange- 
ment it was possible to obtain a water 
heating rate of 6100 Btu/hr with a 
coefficient of performance of 2.4 as 
compared with 5450 Btu/hr with a 
coefficient of performance of 2.2 for 
Test Series No. 2. 

Test Series No. 4 and 5 indicate 
that an improvement in performance 
is realized by locating both the com- 
and the condenser in the 
water tank. With this arrangement it 
was possible to obtain an average 
heating rate between 7700 and 8020 
Btu/hr when starting with a tank of 
60 F water, resulting in an average 
coefficient of performance of 2.55 to 
2.93. In this arrangement the high 
from the com- 
pressor and motor shell are utilized 

(Continued on page 151) 


pressor 


temperature losses 
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ATTACHMENT OF CABLE MESSENGER to existing structures tion. The two load center substations are typical of construction of 
without need for ground clearance facilitated layout and construc all ten in the plant, with ratings up to 4,700 kva 


Aerial Cable Fine for Plant Distribution 


Pre-assembled self-supporting 15-ky aerial cable used through- 


out... Adaptability and reliability in close quarters achieved 





AERIAL CABLE DISTRIBUTION at 13.8 kv serves this new pulp plant of Weyerhaeuser 
Timber Co at Longview, Wash. Power is supplied to ten load center substations on a radial 
system. Although a standby connection to the local utility is maintained, nearly all process 
steam and electrical energy for the plant is generated by burning liquid waste products 


ELIABILITY. economy and sim- 
R plicity dictated use of a 13.8-kv 

distribution system of self-sup- 
porting aerial cable in the new sul- 
phite pulp plant of Weyerhaeuser 
limber Co at Longview, Wash. Re- 
liability is paramount in this plant. 
since expensive raw materials may be 
lost and machinery damaged by an 
emergency shutdown. Shielded cable 
eliminates severe problems of insula- 
tor contamination and maintenance 
necessary for equal reliability on 
open wire construction, 

Cost of construction and operation 
of the aerial svstem is substantially 
less than other methods investigated. 
Local ground conditions and many 
high structures in the plant aecentu- 
ated the advantage. 

Installation of the system was sim- 
plified by use of existing structures 
to support the cable. It was fastened 
on conveyor structures. sides of build- 
ings and carried over rooftops with 
equal facility. These same structures 
would have made circuitous routing 
of 13.8-kv open wire difficult or im- 
possible 
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Distribution in the plant plus a 
13.8-kv tie line required over 10,000 
ft of pre-assembled shielded aerial 
self-supporting cable. This is the first 
large industrial application of this 
cable originally developed by Okonite 
for utility use. The 4.700 ft of 15-kv. 
conductor No. 2/0 cable used for 
primary distribution is cabled and 
hound with copper tape to a }-in. ex- 
tra high strength copperweld messen 
ger. The 3,000-ft tie line to Wever- 
haeusers adjoining sawmill power 
plant is the same, except 300 mem and 
i yh-in messenger. Transformer sec 
ondaries use 1.600 ft of 3-conductor. 
5-kv No. 1/0 and 1,200 ft of 2-con 
ductor, 600-volt No. 1/0. 

Installation of the pre-assembled 
cable under existing conditions 
proved to be simpler and faster than 
overhead construction. It was strung 
from reels directly over large pulleys 
1 spans up to 60 ft. The supporting 
messenger was fastened to steel. wood 
or concrete structures. With this flex- 
ibility, circuits could pass through 
restricted spaces between buildings. 
through and under steel structures 
and near ladders or platforms where 
open wire could not be placed. 


Alternatives Were Uneconomical 


Ihe plant's many high buildings. 
conveyor systems and pipes would 
have made extremely high towers 
mandatory for open wire construc- 
tion, at a substantially higher over- 
ul cost. Loeation of the plant on 
reclaimed marshland below river level 
made direct earth burial or ducts and 
manholes impra¢ tical because of 
moisture and settling. Western Elee- 
trical Construction Co, the electrical 
ontractor who planned and made the 
installation, estimated that any of 
these alternatives would have cost at 
least 25 to 50% more than the aerial 
cable. 

Radial distribution was chosen for 
economy and performance, The com- 
hined batch and continuous process 
of the plant requires that certain 
operations be completed before stop- 
ping the entire process, even in an 
emergency. Radial distribution pro- 
vides maximum independence for 
these separate plant operations. Any 
circuit can be killed for an emer- 
gency or maintenance without affect- 
ing the remaining circuits. 

Distribution at 13.8 kv provides ex- 
ellent voltage regulation throughout 
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AERIAL CABLES START on the outside of the powerhouse, where lightning arrestors are 
located. Lead-covered feeder cables are terminated in potheads on the outside of the 
building for connection to aerial cables at this point 


the plant. Over-all voltage level is 
controlled by generator voltage regu- 
lators. Preponderance of synehron- 
ous motors for nearly all large con- 
tinuous drives provides ample powet 
factor correction. Thus neither volt 
age correction nor static capacitors 
are required. as is often the case in a 
large industrial plant. 

Load center substations of 200. to 
1.700-kva capacity scattered through 
the plant are supplied by 15.8-kyv cu 
cuits up to 750 ft long. They supply 
power at 2.300 v for all motors over 
100 hp, 550 v for other load. Stand- 
ard interchangeable three-phase trans- 
formers rated 500 or 750 kva were 
used throughout to make up the re 
quired capacities. Ample margin in 
all stations provides for shifting a 
transformer from one to another in 
case of failure. Added expense of 
carrying spare units is thus unneces- 
sary. Separate lighting transformers 
stepping down directly from 15.8 ky 
to 115 230 v are also located at each 
substation. 

Pwo 6.250-kva, 3,600-rpm_ turbo- 
generators operate at 600 psi to sup- 
ply power at 13.8 kv and process 
steam at 135 psi and 35 psi. Lead- 
covered feeder cables are carried in 
conduit up the inside wall of the 
powerhouse as shown. Standard pot- 
heads outside the wall connect the 
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Pid blake 





OUTGOING FEEDERS on inside wall of 


powerhouse are lead-covered cable in conduit 


lead-covered to the aerial cable. For 
maximum reliability, 23-kv potheads 
are used on the 13.8-kv_ circuits 
throughout the plant. Lightning ar- 
restors were also installed at this 
point and at the other end of each run. 
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Basic Concepts of Voltage Regulation 


Maximum voltage spread depends upon service requirements . . . 


Feeder design is based on permissible voltage drop during peak load 


between first and last transformers ... The requirement of single-phase, 


three-phase, and bus regulation depends upon operating conditions 


HE THREE common methods for 

regulating voltage are: (1) Bus 

regulation; (2) individual feeder 
regulation; and (3) supplementary 
regulation, either in the feeder or 
branch, in combination with (1) or 
(2). The basic distinctions between 
these methods are shown in Fig 1. 
The voltage of 3-phase feeders, either 
individual or branch, can be con- 
trolled with 3-phase regulators or 
banks of single-phase regulators. 


Express portion 
of primary 


LAC or step 
regu/otor 


+ 


First customer on 
first transformer 


> 


,/nduction or step regulators 


7 


Cc. J. LAKE 


Central Station Engineer 
General Electric Co, Schenectady, N. Y 


Although the same level of voltage 
cannot exist throughout the entire 
system at all times, the voltage spread 
can be held within satisfactory limits. 
In general, maximum voltage spread 
is limited by the quality of service 
expected or 


required by the con- 


summers, 


Lood oreo portion of 


primory 


Lost customer on /ost 
tronstormer 





oh 


— 


clnduction or step regulotors 


+f te 


lh 
shorn 


renee 


(C) 


FIG 1—BASIC METHODS for regulating voltage: (A) 
feeder regulation; and (C) supplementary regulation 
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Bus-regulation; (B) individual 
Each has a useful field of application 
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As a rule, the first customer con- 
nected to the transformer nearest the 
feeder substation, receives the highest 
This usually when 
(1) the feeder is carrying peak load 
and (2) the first customer’s load is 
sufficiently light so that the voltage 
drop through the transformer, sec- 


voltage. occurs 


ondary circuit, and service is negli- 
gible. At the same time, the last cus- 
tomer connected to the transformer 
farthest away from the feeder substa- 
tion receives the lowest 
the maximum voltage 
spread between the first and last cus- 
tomer is most likely to occur during 
peak load on the feeder. The spread 
will be (1) the voltage drop between 
the first and last transformer plus 
(2) the voltage drop in the last trans- 
former, the 


voltage. 
Therefore, 


associated secondary 


circuit and service. 


Design Limitations of Voltage Spread 


In designing urban feeders, it is 
common practice to keep the voltage 
spread between first and last customer 
within 10°. Some State Commission 
rulings require less than this. The 
voltage profile of a typical feeder dur- 
ing peak load with the allocated volt- 
age drops is shown in Fig 2. The 
transformer, secondary circuit and 
service voltage drops of 3, 3 and 1%, 
respectively, average values. 
Therefore, the permissible drop in 
the primary between first and last 
transformer is 3%, 


are 


for a total maxi- 
mum spread of 10‘% between the 
first and last customer. 

The way distribution transformers 
are loaded may allow a larger permis- 
sible voltage drop for the primary. 
For example, if during the heavy load 
periods of the feeder the first trans- 
former always carries sufficient load 
to cause a drop, say 2%. the per- 
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missible primary voltage drop could 
be 5% instead of 3%. Or it could be 
4% in the primary with 4°¢ in the 
last transformer. In light density 
areas, such as 10 to 15 kva per 1,000 
ft, the short secondary required to 
keep flicker voltage under 3 v causes 
less than 3% drop for normal load. 
This voltage saved in the secondary 
can be added to the permissible 
primary voltage drop. as can be seen 
from the diagrams. 

Many 3-phase feeders with line-to- 
line voltage of 4,160 v have pre- 
dominantly single-phase loads. In 
such circuits, unbalanced loads 
usually occur which cause unbalanced 
voltage drops in the feeder. Before 
discussing the problems of unbal- 
anced voltages, the general principles 
of regulation are expained first for 
the simple single-phase circuit. 


Single-Phase Regulation 


To provide all customers on a 
single-phase circuit with a voltage 
spread of 10%, during peak load (1) 
the voltage spread is limited to 10% 
and (2) the voltage at the first trans- 
former is held constant at the uppet 
voltage limit. Voltage variation in 
the substation output during any spe- 
cific load simply raises or lowers the 
system voltage. It does not change 
the distribution of the voltage drops 
within the load area portion. 

Distribution of the drops is deter- 
mined by the circuit design. For ex- 
ample, Fig 3 shows a single-phase 
feeder with a single-phase regulator. 
Although the regulator is located at 
the station, it can hold automatically 
a specific voltage at any desired point 
in the circuit by its line drop com- 
pensator. In Fig 3 (A), the voltage 
regulating relay of the regulator is 
set to hold the nominal 120 v and the 
line drop compensator set to main- 
tain the primary voltage of the first 
transformer constant at 120 v. Thus, 
under light load condition the last 
customer receives 117 v_ but under 
full-load condition the last customer’s 
voltage drops down to 108 v, which is 
too low. Assume the desired voltage 
limits are 126 and 114 vy. which is 
equivalent to a 10‘ spread. The 
voltage regulating relay on the regu- 
lator can be reset to 126 v so that 
primary voltage of the first trans- 
former is held at 126 v instead of 
120 v. Then under full-load condi- 
tion, the last customer’s voltage is 
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FIG 3—SINGLE PHASE FEEDER with regulator set to hold: (A) at first customer 120 v; 
(B) same, but 126 v; and (C) 120 v at Point P. Value is obtained by linedrop compensator 
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FIG 4—SINGLE PHASE 10% regulators 
give: (A) 110% connected open delta; and 
B} 115% on closed delta 


114 v and all customers on the feeder 
receive a voltage within the desired 
limits. Under light load condition, the 
last customer’s voltage is 123 v, and 
the average voltage along the feeder 
is 124.5 v. This is permissible. but it 
would be better if the average were 
120 y during light load as well as full 
load. The regulator capabilities can 
be used to better advantage by ad- 


justing the voltage regulating relay to 


| Control set so 
| that pri.voltage of 
st trans on phose 
+ Crs of upper limit 
} Ouring peak /ood 


| Each contro/ set so thot. = 
} pri. voltage of /sf trons 2s 
| former of respective phase %SeG 
| ‘s Of upper limit during 

peak load 


8/ Single-phase regulator 


FIG 6—VOLTAGE-DROP PROFILES of unbalanced feeder: (A) 
B) bank of three single-phase units 


One three-phase regulator; 
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120 v and setting the line drop com 
pensator so that the regulator holds 
voltage constant at 120 v at a point 
in the circuit corresponding to P in 
Fig 3 (C). Then under full-load con- 
dition the primary voltage at the first 
transformer is 126 v. Under light load 
condition the voltage at the first trans- 
former primary is 121.5 v and the 
voltage the last customer receives is 


118.5 v. 
Open-Delta Regulation 


The same method of regulating a 
single-phase circuit with a regulator 
can be used to regulate a 3-phase cir- 
cuit with two regulators, as shown 
in Fig 4( A). Each regulator responds 
to the exact needs of the phase in 
The third 


phase voltage will be approximately 


which it is connected. 
correct. If the third phase voltage is 
not held sufficiently close because of 
unbalanced loads and/or low power 
factors, a third regulator can be used 
as shown in Fig 4 (B). 

Three single-phase regulators can 
be connected either into a delta bank, 
as shown in Fig 4 (B), or into a wye 
bank to regulate a 3-phase circuit. 
Standard plus or minus 10% regu- 
lators connected into delta hank pro- 


voltage drops 
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FIG 7—BUS REGULATION for 


$14,300 difference 


50. 200 250 300 


Regu'ator size, kva 


FIG 5—A THREE-PHASE REGULATOR 
costs less than three single-phase units 


vide plus or minus 15% regulation 
in the 3-phase circuit. When plus o: 
minus 10° regulators are connected 
into a wye bank, the 3-phase circuit is 
regulated a like amount. However. 
for the same kva load, the required 
kva capacity of the regulators con 
into a delta bank is ap 
15% greater than for 
regulators connected into a wye bank. 
(See Voltage Regulation for Three- 
Phase Circuits in the December 1946 
issue of General Electric Review.) 

A 3-phase circuit can be regulated 


a bank 


nected 


proximately 


hy one 3-phase regulator ot 


Last trans 
98% 


aoe 


a Zwith 3% 


000 oreo 


d of feeder X 


En 


three feeders with unequal 


Relationships for the different values are shown 
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First customer on 
first transformer 
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5% 


°y Nominal system 
voltage 


3% volfoge spreod 


Lower vo/toge limit 


6 % actual feeder drop 


FIG 8—BAND WIDTH of the regulator is included in spread 


of two or three single-phase units. A 
single 3-phase regulator costs less 
than a bank of regulators connected 
open-delta or three single-phase, as 
shown in Fig 5. Assume a particular 
1.16-kv feeder has a peak load of 
1.800 kva; then the required rating of 
a plus or minus 10% 3-phase regu- 
lator for this feeder is 180 kva. A 
bank of three single phase 60-kva 
regulators will cost. not including in- 
stallation, approximately $1.300 more 
than a 3-phase regulator. The extra 
cost may be justified when feeders are 
supplying unbalanced loads or the 
supply 


voltage is unbalanced. For 


some circuits that do not transpose 
conductors, single-phase regulation 
can be justified even if the load and 
supply voltage both are perfectly bal- 
anced, 

Loads on distribution feeders. in 
domestic areas, are largely single- 
phase and variations of such loads 
throughout the day unavoid 


able unbalanced currents resulting in 


cause 


unequal voltage drop between phases. 
If unbalances occur in the load area 
the same degree of unbalanced cur- 
rent will exist in the express portion 
of the feeder. 
larger, the effects of unbalance are 


As the loads become 


more pronounced. If the feeder is 
regulated by a 3-phase regulator. it 
may be necessary to reduce the volt- 
age drop between the first and last 
transformer to provide voltage to all 
customers within the allowable limits. 
This is shown by the voltage drop 
profile of the individual phases of a 
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ast transformer 


4/% or 2% bandwidth 
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~ 


Distribution system voltoge in % 


}-phase feeder in Fig. 6. For instance, 
unbalanced currents might cause the 
following voltage drops: 

Percent drop 
Load area Express 
Phase portion portion 

A 3.0 3.0 

B 25 25 

Cc 2.0 2.0 
Voltage profiles of all three 
phases, when regulated by a 3-phase 
regulator with control set on phase 
C, are shown in Fig 6(A). A 3- 
phase regulating device holds voltage 
as required by one phase only, so the 
other two phases must follow in ac- 
cordance. As a result, the voltage at 
the last transformer of phase A is 1% 
below the lower limit. If the control 
were set to hold the voltage of the first 
transformer on phase A at the upper 
voltage limit, then the voltage at the 
first transformer of phase B and C 


would be 3° 


c and 1%, respectively. 
above the upper voltage limit. 

To maintain voltage throughout the 
entire load area within the limits 
shown in Fig 6(A), the control should 
he set on phase C and the load area 
portion of phase A redesigned to re- 
duce the voltage drop 1%. But by 
the with three 
single-phase regulators the voltages 
in the load area can be held within 
the limits without redesigning, as 
shown in Fig 6(B). Therefore, a 
bank of three single-phase regulators, 
in contrast with a single three-phase 
regulator, makes possible a lower in- 
vestment in feeder copper. 


regulating feeder 


This saving should be compared 
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FIG 9—VOLTAGE PROFILE of rural feeder showing 13% spread 


with the difference in the cost between 
a 3-phase regulator and three single- 
phase regulators. Individual or sin- 
gle-phase regulation is used most 
frequently in circuits where loads are 
predominantly single-phase and the 
express portions of the feeders are 
long. Lengths of the individual phases 
of the express and load area portions 
are shown to be equal in Fig 6. How- 
ever, if they were unequal, the same 
method of analysis would apply. 

Generally, regulating devices can- 
not be economically applied within 
the load area portion of the feeder to 
correct for the effects of unbalanced 
loads. Either the loads must be bal- 
anced, primaries shortened, larger 
copper used in the primary, or the 
voltage drop in transformers and sec- 
ondaries at the end of the feeder must 
be reduced by increasing the size. 
Unequal voltage drops between phases 
in the express portion of a feeder can 
be corrected with single-phase regu- 
lators. This is because each single- 
phase regulator operates in  ac- 
cordance with the load conditions on 
its own phase. Unlike single-phase 
regulating banks, a 3-phase regulating 
device does not correct any voltage 
differences between phases. 

Within a given load area being sup- 
plied by more than one feeder. the 
voltage spread over the entire load 
area should be equal to the difference 
between the upper and lower voltage 
limits. In other words, the voltage 
any customer in the entire area re- 
ceives must be within the same 
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maximum voltage limits. Maximum 
voltage spread is the voltage differ- 
ence between the first customer (that 
is, the customer receiving the highest 
voltage) on any phase of any feeder 
in the entire load area, and the last 
customer (that is. the customer re- 
ceiving the lowest voltage) on any 
phase of any feeder in the entire load 
area. 

It is common practice to use 3- 
phase regulation devices for bus regu- 
lation, although some bus regulated 
systems have each of the phases regu- 
lated independently with single-phase 
regulators. When 3-phase bus regula- 
tion is used and the difference be- 
tween the voltage limits is 10%. full 
advantage of the permissible 3% 
voltage drop along the feeder between 
the first and last transformer on the 
individual phases or individual feed- 
ers can be realized proy ided the volt- 
age drops in the express portions are 
equal at all times. The significance of 
this is shown in Fig 7. The voltage 
drops during peak load conditions 
are shown for the respective express 
and load area portions of each feeder. 
The unequal voltage drops in the 
express portions of the feeders may 
he assumed to be due either to un- 
equal distances, unequal loads, or 
hoth. For a simple description of the 
hasic principle it is assumed that each 
feeder is carrving a balanced three- 
phase load. 


Example 


Suppose the upper voltage limit, or 
the allowable maximum voltage, is 
100°. and the regulator is set to hold 
this voltage at the primary of the first 
transformer on feeder Y. To obtain 
this condition the station bus voltage 
must be 103‘. Voltage at the last 
transformer on the same 
therefore, is 979 . This is the allow- 
able minimum primary voltage to 


feeder. 


limit the total voltage spread between 
the first and last customer to 10%. 
With the voltage drop in the last 
transformer. secondary, and service 
added to the primary voltage drop 
during full load condition. the voltage 
the last customer on feeder Y receives 
is 90°. Thus. all customer voltages 
at the first transformer on feeders Y 
and Z are 99 and 98°; 
the primary voltages at the last trans- 


respectively ; 
former are 96 and 95% respectively. 
Hence. the last customer’s voltages 


are 89 and 88% respectively. These 
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voltages are 1 and 2°. respectively, 
below the minimum voltage limit. 
Corrections to provide voltages in 
the load areas within the desired 
limits on feeders Y and Z include: 
(1) Shortening load area portions of 
feeders \Y and Z until the voltage 
drops in the load erea are 2 and I‘, 
respectively: (2) Reducing loads on 
feeders Y and Z: (3) Adding copper 
in express portions of feeders X and 
Z: (1) Inereasing size of last trans- 
formers and secondaries to reduce 
voltage drops. With feeders Y and Z 
changed by any one of the above 
methods so that the maximum voltage 
spread for the entire system is 10‘. 
the maximum permissible voltage 
spreads for the individual feeders are: 
9° in feeder X: 10°) in feeder Y; 
and 8‘; in feeder Z. Had unbalanced 
voltages between phases been as- 
sumed, in addition, the permissible 
voltage spread for some of the indi- 
vidual phases would have been less 


than 8%. 
Individual Phase Spreads 


For bus regulated systems where 
the phase buses are regulated inde- 
pendently with three single-phase 
regulators, the permissible voltage 
spreads are determined the same way. 
In these cases, the permissible voltage 
spread of each phase of every feeder 
is determined individually instead of 
jointly determining the permissible 
voltage spread for the three phases of 
each feeder. If the phase voltage 
drops of the respective feeders are 
equal, then the permissible voltage 
spreads are the same as determined 
for 3-phase bus regulation. 

By regulating the feeders with in- 
dividual regulators the voltages at the 
first transformers of feeders Y and Z 
could be held to 100° and the volt- 
age at the primaries of their respec- 
tive last transformers would be the 
desired minimum of 97°C. When 4-kv 
feeders are connected to a large sub- 
station, experience shows that usually 
it is more economical to use indi- 
vidual feeder regulation. 

As load areas grow and express 
portions of feeders become longer and 
longer, the unbalance in voltage drop 
in the express portion of feeders be- 
comes more pronounced. With the 
trend 
located closer to the load center, the 


towards smaller substations 


voltage drop in the express portion of 
feeders is virtually eliminated. 


For example, a voltage unbalance 
of 1‘¢ in the express portion of a 4-kv 
feeder can be effectively reduced to 
0.1‘¢ if the power is transmitted over 
a subtransmission line at 13 kv to a 
small unit-substation at the load cen- 
ter. The 1‘¢ voltage drop due to un- 
balanced loads must be deducted from 
the permissible voltage spread in de- 
termining the calculated design volt- 
age limits. The 0.1' 
significant. Thus, if a substation is 
close to the load center and unequal 


becomes in 


voltage drops either between phases 
or feeder are sufficiently small, it is 
often possible to revert to 3-phase or 
bus regulation instead of using in 
dividual phase or feeder regulation 


Must Include Band Width 


The foregoing discussions are 
based upon the assumption that the 
regulating devices will hold the volt- 
age at the desired value with a zero 
tolerance. Any operating tolerances 
must be allowed for in the design of 
the circuit voltage drops. Present day 
regulating devices are adjusted to 
hold a desired voltage within plus or 
minus 1‘¢ or less. Thus, the regulat- 
ing devices do not start to correct 
voltage until the voltage it is holding 
has changed 17. The voltage spread 
during which the regulator remains 
inactive is the band width of the volt- 
age regulating relay of the regulator. 

The voltage drop profile in Fig 2 
shows a permissible voltage drop of 
37 in the feeder primary in the load 
area. assuming that the regulating de- 
vice has a zero band width. If the 
same feeder were regulated by a 
regulating device with a plus or minus 
1‘, (or 24) band width, as shown 
in Fig 8. the resultant voltage spread 
is 12’, instead of 10°¢. To keep a 
10‘. voltage spread. the permissible 
voltage drops in the circuit must be 
reduced 2‘. 

If the control circuit of the regulat- 
ing device contains inherent  inac- 
curacies, such as in the voltage regu- 
current transformer, 


lating relay. 


potential transformer, or compen- 
sator. the edzes of the band width 
will not remain at fixed voltage 
values. It is then possible, depending 
upon the error. for the voltage to drift 
more than plus or minus 1% from 
the value desired to be held before 
the regulator begins to correct the 
voltage. In effect. the band width 


(Continued on page 119) 
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Reducing Percent Reactance of Supply 
Circuit Aids Synchronous Motor 


Reconnection at 440 v reduces motor pull-outs and eliminates 


shutdowns . . . Volume of material handled approximately doubled 


Cc. B. O'DONOVAN 
Power Engineer 
Duquesne Light Co, Pittsburgh, Pa 


EDUCING the reactance of the sup- 
R ply circuit by two-thirds greatly 

improved the performance of a 
synchronous motor driving a large 
scrap crusher. Benefits included in- 
creased production, fewer motor pull 
outs and no motor shutdowns. 

\ scrap processor in the Pittsburgh 
area installed a large metal turnings 
crusher to increase production. A 
direct connected 100-hp. 50% power 
factor, 900-rpm, 220-.. 3-phase. 60- 
evele) synchronous motor with full 
voltage magnetic control was applied 
to drive the machine. A svncehronous 
motor was chosen since this type was 
more readily available at the time. 
Existing electrical equipment was sup- 
plied at 220 v. 3-phase. However, 
there was little data available on 
which to base an accurate estimate of 
the horsepower required for the job. 


22-kv trans- 


Power is supplied from a 
mission line through a 150-kva trans 
former bank and about 300 ft of se« 
ondary circuit. as shown. 

Scrap is supplied to the machine 
by aclam shell bucket and the crushed 
turnings are removed by a mechanical 
conveyor. Soon after the equipment 
was placed in operation it was found 
that the motor would often pull out 
of step from the shock load of a 
bucket full of material dropping into 
the machine. Although the crusher 
had a large moment of inertia (25.500 
lb ft squared) which was ten times 
that of the motor rotor, this inertia 
could not be utilized until the motor 
pulled out of step. 

The motor control automatically re- 
moved the field on pull-outs and auto- 
matically reapplied the field to re- 
synchronize when the motor had ac- 
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950va 


22,000-230v “a 


: 


400-hp, 80% power factor 
220-v sya motor 


(A) 


4000 kva 
22,000-460v Ya 


: 


400-hp, 80% power factor 
Syn motor reconnected for 440 v 


(B) 





COMPARISON of supply circuits for 400-hp synchronous motor directly connected to scrap 
crusher. (A) Original conditions. (B) After changes to improve operation 


celerated to a favorable speed. The 
interval between buckets was long 
enough to allow  resynchronization 
but the acceleration was slow and the 
current during this period was high. 
As a result. the motor would often be 
shut down by the operation of its 
thermal relays. If the shutdown were 
not noticed promptly, a clogged 


Effect of Voltage Changeover 
On Motor Performance 


220-v 440-v 
Factor Operation Operation 
Reactance in percent of motor 
volts and amperes 
Transformer Bank, “7 45 1.9 
Secondary Circuit, “% 3.8 0.9 


Total, “% 8.3 2.9 
Duration of test, min. . ‘ 48 58 
Number of buckets i 91 
Number of motor pull-outs 17 

Tota! time running out-of-step 3 

Number of motor shutdowns 4 


min 4 sec 
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crusher would result in a long delay. 

After over-excitation of the motor 
field was tried without success, it ap- 
peared that the inability of the motor 
to carry its load might be due to the 
reactance of the supply. It was found 
that the percent reactance could be 
reduced to about one-third of its 
original value by the installation of 
a 1.000-kva transformer hank, chang- 
ing the secondary voltage and recon- 
necting the motor for 440 v. Relative 
performance is shown in the table. 
The change in voltage alone resulted 
in a 75‘ reduction in the percent re- 
actance of the secondary circuit, 

Test results before and after the 
change showed these improvements: 
(1) About twice the volume of ma- 
terial crushed: (2) motor shutdowns 
eliminated: (3) motor pull-outs re- 
duced 90% ; 


out of step decreased 97%. 


and (4) time running 
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The Invisible Balance Sheet 


A little sermon on public relations in terms of the 





PROSPEROUS UTILITY is 
proud of its balance sheet. It is 
printed on folders and stamped on 
blotters: it waves from the masthead 
utility to 


have a balance sheet, but this admis- 


It is necessary for a 


sion leaves us free to say that a hal- 
ance sheet is a form of literature dis- 
tinguished by a conspicuous lack of 
charm. 


human values in the financial statement... How some 


items on the balance sheet look in the public eye 


WARREN R. VOORHIS 
Now retired. At the writing of 
this article he was vice president, 
American Water Works & Electric Co 


It is an invention of accountants, 
an unimaginative tribe, and is an 
attempt to picture a business by arith- 
metic. a medium which is deficient in 


flexibilitv. Figures may be made to 





PEOPLE are the determining figures on the invisible balance sheet of a utility 


78 


February 26, 1949 e@ 


tell the truth: they cannot be made 
to tell the whole truth. 

It may be truthfully said of one of 
Sargent’s pictures that it is 4-ft high 
and 5-ft wide, and contains 20 sq ft 

but these statistics do not 
fully develop the idea of the picture. 


of canvas: 


I do not sav that a certain amount 
of information about a utility cannot 
be gathered from a balance sheet | 
those who are trained to that some- 
what dismal trade, but I do assert 
that some very valuable assets and 
some serious liabilities are never 
shown there. 

I like to study the items of the 
balance sheet of a public utility with 
which I am acquainted; for example: 
“Station Grounds and_ Buildings. 
$290,000." This is an attempt by 
arithmetic to describe these buildings 
and structures. 

But I see a sweep of broad brown 
river. curving about a level plac e set 
about with trees, with a high ereen 
hill rising behind it. The buildings 
are of gray slate. warm red_ brick. 
and white stone; the waters in the 
reservoir are shining in the sun. The 
driveways are marked with white- 
washed stones. which is old fashioned 
but green grass and whitewash are 
the cleanest combination in the world. 
The entrance gates are open and 
people sit about under the trees. and 
children run about in the grass with 
never a 35 fine sign to stumble over. 

The chief engineer. tilted back in 
his chair by the door of the boile: 
house. watches the sun drop into the 
river. And the fireman’s dog mitigates 
the austerity of his guardianship with 
a benevolent toleration for the rights 
of humanity. This pump station does 
more than pump water—it is a place 
of peace and quiet beauty. And the 
town is proud of it, as every town 
ought to be able to be proud of the 
buildings and grounds of its utilities. 
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You 


and the whitewashed stones. and the 


cannot see the open gates, 
green grass in the balance sheet. be- 
cause beauty eludes words. as well as 
arithmetic, But as long as people con- 
tinue to love such things. they should 
he listed in the 
sheet” as valuable assets. 

One time I visited a utility property 
and was the balance 
One entry read: “Office Furniture and 
Fixtures, $6,000.” My respect for the 


meticulous accuracy of accountants 


“invisible balance 


shown sheet. 


does not permit me to make actual 
changes in a balance sheet, but ment- 
ally I multiplied the $6,000 by three 
and transferred the whole item from 
the asset to the liability side of the 
balance sheet. 

Those fixtures and that furniture 
produced in that office an atmos- 
phere of settled permanent melan- 
choly and solid gloom which remains 
in my memory to this day. The walls 
were painted a deep, durable green: 
the places from which calendars and 
pictures of candidates had been re 
moved were lighter in color. The eye 
rested with relief upon a white place 
in the ceiling where the plaster had 


fallen away. 


The Familiar Stove 


The centerpiece of the office was 
the stove. From it a stovepipe wavered 
upward for 6 or 8 ft and then defi- 
nitely angled away about 20 ft to a 
hole in the wall. This pipe was sup- 
ported by rusty wires from the ceil- 
ing, and the wall around the hole was 
black with soot. 

The space for the public was di- 
vided by a partition from the space 
for the inmates. There were two holes 
in this partition: over one it said, 
“Complaint Department”; over the 
other it said, “Pay Here.” The lino- 
leum in front of the complaint win- 
the 
boards. As a rule | am opposed to a 


dow was worn down to bare 
“Complaint Department” in a utility 
office. but it did harmonize with this 
ofhice. 

In the public part there was never 
a bench or a chair where a woman 
could put her package or her baby 
while she fumbled for the bill she 
must produce at the “Pay Here” win- 
dow. The wall desk for public use 
was so cleverly placed to avoid all 
light that it could not have been acci- 
dental. This was probably pure mal- 
Finally, the lower half of the 


ce, 
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This article was originally pub- 


lished in Exectrica, Worip 22 
years ago. George A. Davis, presi- 
dent, Oklahoma Gas & Electric Co, 
came upon it a few months back 
while looking over some old files 
in the company library. He was 
again impressed with it, as he had 
been when he first read it in our 
April 10, 1926 issue. He suggested 
it be reprinted. 

Yesterday, today and tomorrow. 
the problem of public understand- 
ing was, is and will be with the 
utility industry. What was good 
sense on that problem in years 
past is good sense now and will 


ever remain. We _ believe Mr. 
Voorhis’ article is packed with 
good sense. We thank Mr. Davis 
for his suggestion. And we feel 


that thoughtful people in the utility 
industry will add their thanks to 


The Editors 


ours. 





front window was painted a dead 
black. 

A man in that town told me that 
once, when he went to this office to 
pay his bill, he took his dog along. 
And that man said that all the time 
he was there this dog just sat and 
howled and would not be comforted 
until he was once more out in the 
sunshine. I do not think that the man 
intended me to take this story liter- 
ally, but he did mean to tell me how 
that office affected him. and just made 
up the part about the dog. 

Now in the “invisible 
sheet” should this 
and these fixtures be placed? As long 


balan e 
where furniture 
as people get impressions from ma- 
terial things. as long as they are 
affected by their surroundings. such 
an office is a heavy, self-inflicted li- 
accountants 


ability. regardless of 


and arithmetic. 
Chief Engineer's Salary 
I have been looking at the income 
account of a utility that I] know very 


An 


other contrivance of accountants, with 


well, “income account” is an- 


the same limitation as the balance 
sheet. There is an item: “Chief Engi- 
neer’s Salary. $4,200.” This is the 
best the accountants can do for John 
Evans. The service record in our oflice 
shows that John Evans began work 
on April 20, 1886, at the 
where he is now chief engineer. Forty 


station 
years—a working lifetime spent in 
one place; doing one thing. 


Whenever I go to this plant. Evans 
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always says to me. “In 40 years the 
town has never been out of water, 
even for one hour.” Every time I go 
there he says this to me. I suppose 
because he is old now and he forgets 
that he has told me before. But | 
think it expresses the dominant note 
in his life. It expresses his lifelong 
conscientious fidelity to a responsi- 
bility. although John Evans would not 
dream of putting his day’s work in 
this stilted language and. besides, his 
repeated expression is much more 
simple and strong than mine. 

Evans has witnessed ten changes 
of city government in his time, and 
for many years the young fire chiefs, 
driving red automobiles against traffic 
rules, have come out to the station 
to talk things over with Evans. New 
plant managers come, stay their ap 
pointed time and depart upon their 
lawful occasions, and Evans patiently 
undertakes the education of a new 
manager, who, if he is a wise young 
man, will give nearly as much heed 
to Evans as to the advice from the 
experts of the home office. 


The Moral of Evans 


\s the years pass the whole organ- 
ization has become proud of John 
Evans. proud of his long service, his 
experienced and knowledge of the 
property, and now, after 40 years, 
that town is proud of John Evans. 
He has become a public institution, 
like the Soldiers’ Monument. And the 
Mayor. who has a fine turn for ora- 
tory. says that such a record reflects 
credit upon Evans and his company 
and that such loyalty and fidelity and 
such respect and confidence is the 
kind of relationship that ought to pre- 
vail in all industrial life. 

And all the time Evans, a bent man 
with grayish hair, and the pipe he 
brought with him to the job, goes 
about his day’s work at the station. 
one day being much like another. 
And he says. if you interrupt him. 
“In 40 years the town has never been 
out of water. even for an hour.” 

I conclude. from thinking of John 
Evans. that in the making of a man 
the size of the stage does not matter. 
Evans lives in a house near the sta- 
tion. He brought his wife there, and 
from there his children have gone out 
to lives of usefulness. He has spent 
all his years at his home or at the 
station. by the margin of a quiet river 


(Continued on page 151) 
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Study of Switching Faults 
Improves Operation 


Observance of rules formulated by a step-by-step review 
of each switching difficulty has eliminated break-downs, 


flash-overs and other system disturbances in recent years 


CHARLES McNAMARA 
Load Dispatcher 


Commonwealth Edison Co, Chicago Goku bus 


the company’s underground lines, selina 


a daily problem to the system op- 
erators. is normally and in a very 


WITCHING LOADS around on : 
\ /Bhv buses 


high percentage of cases accom- Humboldt Pork 
plished without any trouble. However. 
on what may be considered a nor- 
mal switching operation, trouble of 
one kind or another has been experi- Gendince 
enced occasionally. By reviewing and 
analyzing these cases, it is possible 
in many instances to understand their 
causes and thus avoid repeating them. 

On this underground system, lo- 
cated within the city limits of Chi- 
cago. the generating stations and dis- 
tribution centers are tied together by 
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66-hkv underground cables 


an underground 66-kv cable system 
which is equivalent to a double circuit 
hus structure. There are four gener- 
Washington Pork 


ating stations and two distribution : 


centers normally operating on two (2-ev buses 
common bus sections each approxi- : 
nately thirty miles in length. as indi 
cated in Fig 1, 

When switching difficulties do oc 


ir. each step-by-step operation is 


Calumet 


FIG 1—TWO COMMON BUS sections, each 30 miles in length and made up of 66-kv 


reviewed and analyzed. This review underground cables, are used to tie generating stations and distribution centers together 


is standard practice when anything 
ther than normalcy prevails, whether 
ir not there is equipment failure o1 
in outage. One such difficulty oe- Closed 
irred some time ago when a 66-kv 9./ miles 
us was being de-energized. Refer- / 66-hkv 9 ; 
» to Fig 2. the oil circuit breaker Single cond. 0.6.8. 
onnecting a 60-Mva transformer to — — 
the 12-kv bus had been opened, leav- 
ing the transformer and the 66-kv bus Trouble occurred when 


‘ . this switchwas opened 
energized from a 3-phase_ under- 


ground cable. This cable, 9.1 miles 
of three single-conductor oil-filled ca- FIG 2—EXCESSIVE VOLTAGE rise, resulting from trapped energy in 60-Mva transformer 
bles. was energized from a 60-Mva when OCB No. 2 was opened, caused a flashover between 66-kv bus and ground 
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FIG 3—SIMPLIFIED circuit illustrates fac 
tors which cause the 66-kv bus flashover 


bank 
22-kv generator bus through an oil 
circuit breaker. The final switching 
operation, the opening of the oil cir- 


transformer connected to a 


cuit breaker separating the under- 
ground cable and the 66-kv bus and 
assoviated transformer, resulted in a 
fault bus operation on the 66-kv bus 
which signified a breakdown to 
ground, Subsequent investigation dis 
closed a flash-over to the grounded 
metal bus structure over a B-phase 
bus insulator. 

\ possible explanation of this o¢ 


found the 


is considered as a reservoit 


currence is when trans 
former 
of energy: When a transformer is de- 
energized and no discharge path is 
available, through which the mag- 
netic energy stored in the transformer 
may be dissipated, the trapped en- 
ergy may cause dangerous over-volt- 
ages. A simple illustration (Fig 3) 
may help to explain how this takes 
place. Let L represent the highly in- 
ductive transformer winding, R, the 
resistance of the winding and leads. 
C, the capacitance of the winding and 
leads, and S, the switch to be opened 
The 
energy stored in an inductance is ex- 
pressed by the formula, $L/°; in a 
LCE°. When the switch is 
opened the energy stored in the in- 
ductance tends to flow 


to de-energize the transformer. 


( ondenser. 


into the con- 
denser. If we assume this transforma- 
tion to be complete then $L/° must 
equal 3CE*. Such an assumption of 
course, is not altogether valid but it 
is useful to indicate the trend. Now 
if C is small compared with L (as it 
is in a transformer) then EF, the only 
value in the expression for energy 
the 
change. has to become very high. and 


stored in condenser which can 
hecome high enough to cause 
breakdown, 


To prevent such a voltage rise. it is 
desirable to 


may 
flash-over or insulation 
de-energize the trans 
former in such a manner as to have 


sufficient capacitance connec ted to it 
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Closed 


22 -hv 
main bus 


66-4v underground coble 


FIG 4—ENERGIZING underground cable and 60-mva transformer by closing OCB No. 1 
at 66-kv bus, caused flashovers at OCB Nos. 2 and 3 at 22-kv bus 


FIG 5—SIMPLIFIED DIAGRAM of series resonant circuit which caused OCB flashovers 


to absorb the trapped energy without 
the necessity of a dangerous voltage 
rise. This condition is realized when 
the switch used to de-energize the 
transformer is connected to it by a 
relatively long length of cable. If. in 
this case, oil circuit breaker No. 1 


had been opened to de-energize the 
two 60-kva transformers, the under- 
eround cable section and the 66-kv 
bus, no trouble would have been ex- 
perienced. 


It is also possible to get into trou- 
ble while energizing equipment. The 
66-kv cable and 

1 


nected transformer shown in Fig 4 


underground con- 


were being energized from the 66-ky 
When oil circuit breaker No. 1 


was closed. flash-overs to eround or 


bus. 


curred on A-phase and B-phase bush- 
ings on the transformer side of 22-ky 
No. 2, and on B- 
breaker No. 3. 
Subsequent studies and tests indicated 
that C-phase of circuit breaker No. 1 


must have closed an appreciable time 


oil circuit breaker 
phase of oil circuit 


interval before the other two phases. 
This action set up a series resonant 
circuit and the resultant high voltage 
caused these flash-overs. Fig 5 shows 
this circuit in simplified form. 

If. in this type of circuit. Y.. the 
condensive reactance. is equal to X;. 
the they will 


inductive reactance, 
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Eg =I R= impressed 
voltage 


(E, and E, are each 
double the impressed 
voltage) 


FIG 6—VECTORIAL analyses _ indicates 
voltages across inductive and condensive por- 
tions of the circuit may be double or more 
the impressed voltage 


cancel each other so that the current 
flow is limited only by the resistance. 
which, in a transformer, is very small. 
[he resultant high current results in 
correspondingly high voltages across 
both the 
portions of the circuit. These volt- 
ages may be many times greater than 


inductive and condensive 


the normal operating voltage and 
may cause insulation break-down or 
flash-over. The vector diagram of the 
current and voltages in such a circuit 
is shown in Fig 6. 








Oc8etoces 
“_ 
66-hy 
{ bus 
i2-hv bus” 
Station A 





66-4 line 


66-hv 
bus 


Station B 


FIG 7—DE-ENERGIZING CIRCUIT by opening OCB’s caused a chain reaction which in- 
cluded blowing of fuses, throwing of oil from OCB and a winding failure in a transformer 





FIG 8S—SIMPLIFIED DIAGRAM (A) illustrates components which caused the failures 
L and R are very small in proportion to C. Square wave is voltage across condenser 


The obvious remedy to this prob- 
lem lies in the adjustment of circuit 
breaker No. 1 so as to get coincident 
closure on all three poles. Another 
possible solution would be to energize 
the circuit from either circuit breaker 
No. 2 or No. 3. However, the objec- 
tion to this procedure is that there is 
no neutral connection available for 
the 66-kv portion of the circuit, and 
consequently no residual relay pro- 
tection in event of ground fault. 

Another switching experience re- 
sulted in a kind of chain reaction. The 
switching problem (Fig 7) was to de- 
energize the 66-kv line, a 3-phase line 
consisting of three single-conductor 
oil-filled underground cables 6.6 miles 
long. An attempt to do this was made 
by opening oil circuit breaker No. 2 
to unload the line and then opening 
oil circuit breaker No. 1 to de-energize 
it. When the second circuit breaker 
was opened, the potential transformer 
fuses blew at both ends of the line, 
the A-phase bus insulator on oil cir- 
cuit breaker No. 1 flashed over, the 
A-phase oil circuit breaker on the 
66-ky side of the transformer at sta- 
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tion A discharged oil as it opened 
by relay, and a breakdown occurred 
between the 66-kv and 12-ky wind- 
ings of the B-phase series windings 
in the regulating transformer at sta- 
tion A. The probable sequence of hap- 
penings and the conclusions are: 

1. The first pole of circuit breaker 
No.1 opened, leaving sufficient charge 
on the cable to blow the potential 
transformer fuses, these being the 
only paths by which the stored energy 
could escape. 

Zs The pole of 


breaker No. 1 opened, causing high 


second circuit 
voltage across A-phase bus insulator 
which broke down to ground. 

3. The are across this bus insulator 
caused a high voltage between the 
transformer windings which resulted 
in a breakdown between the neutral 
of the wye and B-phase of the 12-kv 
winding, providing a zero sequence 
path through the transformer. 

4. The 66-kv circuit 
the transformer. in 


breaker on 
attempting to 
clear the bus fault. discharged oil 
upon opening. 

The effect of a closed neutral con- 
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nection would have been to reduce 
the magnitude and duration of the 
transient over-voltages. 

The over-voltage in this instance 
was caused by interrupting the cur- 
rent flowing in a circuit containing 
capacitance, inductance, ard _ resist- 
ance, in which the capacitance was 
large in proportion to the inductance. 
Such a circuit is formed by a section 
of underground cable and its bus con- 
nections. If the current in such a cir- 
cuit is interrupted at the zero point 
of its cycle and a re-strike of the arc 
occurs, it will probably be reestab- 
lished at the next current-zero point 
because the impressed voltage reaches 
its next peak at that time. If such a 
re-strike does occur, the voltage on 
the condenser portion of the circuit 
may rise to three times normal value, 
and subsequent re-strikes at each suc- 
ceeding half-cycle will cause a still 
greater voltage rise. The simple cir- 
cuit sketched in Fig 8 (A) makes this 
phenomenon clear. 


Voltage Buildup Across Condenser 


Assume the switch, S, to be opened 
sometime prior to time ¢;, the first 
current zero point after the time of 
opening the switch. The condenser, 
C, is charged at that time so the 
normal voltage, FE, appears across it. 
Now if the arc is reestablished at 
time ts, the time at which the next 
voltage peak occurs, the condenser 
voltage will attempt to change to —F, 
but because of the inductance in the 
circuit. the voltage across the con- 
denser may rise to three times nor- 
mal value but in the opposite direc- 
tion, or —3E. If the current is again 
interrupted at the next current;zero 
point, time ts, the veltage across the 
condenser can, in a similar manner. 
reach five times normal value. and 
so on for each successive re-strike. 
These values are theoretical 
mums and are probably considerably 
lower in practical cases, but they still 
may be high enough to cause insula- 
tion break-down or flash-overs. 

In spite of difficulties of analysis. 


maxi- 


certain rules for guidance in switch 
ing may be stated, some drawn from 
the theories outlined above, and 
others drawn from 
Briefly, they are: 

A. De-energizing Transformers. 
In cases where a transformer must be 
de-energized from a single cable of 


experience. 


‘Continued from page 151) 
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Demand Registers a 


.- will help you save 
money by decreasing 
maintenance costs 


This is a block-interval type of demand meter embodied 
within a register. It is available to replace the standard 
kilowatthour registers on a large variety of a-c watthour 
meters.* It integrates kilowatthours and gives the maxi- 
mum demand during each reading period. 

Your maintenance costs will be low because the timing 
motor, through a novel application of the Geneva mecha- 
nism, resets the pointer-pusher by direct-drive gearing, 
thereby eliminating the need for the spring and latch 
mechanism found in conventional demand registers. In- 
ternal resetting is accomplished with precision and 
freedom from shock. 

Liberal spacing of plates, shafts, and gears gives maxi- 
mum visibility for inspection. Very substantial plates, 
plus parallel arrangement of shafts, insure perfect align- 
ment of parts and stability of bearings with minimum 
adjustments. 

A wide, flat pointer with knife edge combines visibility 
and precision reading with minimum parallax. 


This block-interval demand register (of the same basic 
construction as the M-30) indicates maximum demand 
during the reading period (usually one month) as well 
as the cumulated value of previous maximum demands. 
It has the advantage of leaving maximum demand for 
one period available for reference during the entire 
following reading period. 

THESE REGISTERS lend themselves admirably to 
standardization and stock simplification. Also, you’re 
assured of easier inspection and testing because of the 
fewer parts, interchangeable register timing motors (120- 
and 240-volt), and over-all simplification. 

Let these features start saving money for you. Place an 
order with your nearest G-E representative today. 

*Complete details on the M-30 in Bulletin GEC-413, M-31 
in Bulletin GEC-272. Write for your copies now. 
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Tilting Trailer Simplifies Tractor Loading 





TILTING TRAILER becomes ramp for unloading and loading 
light tractor used by Southern California Edison Co for light con 
struction jobs. One man can load or unload tractor; drive truck up 
from job to job. Hinged license plate clears tractor wheels 


. 
So THERN CALIFORNIA EpiIson_ is 
using a tilting trailer to transport 
a small tractor from job to job. With 
it one man can load or unload the 
tractor without any special blocks or 
beams. 

The single axle trailer acts like a 
seesaw. In traveling position the bed 
is level, with center of gravity of the 
tractor between the axle and drawbar. 
The drawbar is hinged under the bed 
of the trailer three feet back of the 
platform edge, as shown. It is held 
in traveling position by two pins at 
the platform edge. To unload the 


E. B. RYNN 


Supt. Substation Construction 
Southern California Edison Co 


trailer these pins are removed, but the 
drawbar remains connected to the 
truck, 

After removing the wheel blocks 
which keep the tractor from rolling, 
the operator backs slowly past the 
axle. The shift in weight causes the 
rear end of the trailer to drop to the 
ground, making an ideal ramp. 

After the tractor is backed off, the 
trailer resumes its horizontal position 


Drawbar remains coupled to truck 
tractor, the trailer must be tipped down from unloaded position 





HINGED OFFSET DRAWBAR is kept in traveling position by 
two pins which are removed to allow trailer to tilt as tractor backs 


Prior to reloading of 


so it can be moved as required. When 
the tractor has completed its job, 
the trailer is tipped down and the 
tractor driven right back on it. 

Edison has found this small size 
tractor valuable in substation or other 
light construction. It is used for ex- 
cavating. digging post holes, scrap 
ing. scarifying and as a light bull 
dozer. 

One man drives the truck from one 
job to another and operates the trac- 
tor on the job. Extreme mobility with 
minimum manpower required add up 
to a piece of versatile equipment 


Rotating-Beam Fatigue Tester Designed for Wire 


By THE DESIGN of a new fatigue test- 
ing instrument, data can be obtained 
so that stress (at the peak of the loop) 
of small-diameter wire can be pre- 
dicted, and brought to as great a 
value as desired in order to hasten 
specimen failure. The device known 
as the rotating-beam fatigue tester 
was developed by Hunter Spring Co, 
Lansdale, Pa. It is operated on a 
110-v, 60-cycle circuit. 

The instrument is adaptable to 
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Wires ranging in diameters from 
0.005 to 0.030 in. For the tests a 
sample of predetermined length is 
looped through 180 deg and rotated 
at 3000 rpm. Provision is made by 
means of a sliding chord plate for 
the loop or are to have chord lengths 
ranging from 1 to 10 in. at 1-in. 
increments and with vernier adjust- 
ment to 0.001 in. 

This test unit consists of a ball- 
bearing synchronous motor driving a 


chuck at 3600 rpm and a bushing to 
position the end of the specimen not 
clamped in the chuck. The bushing 
can be positioned with vernier ac- 
curacy to 0.001 in. which is indicated 
ona dial instrument. Two wire bush- 
ing assemblies are used: one for non- 
magnetic specimen which requires a 
bent end, and the other equipped with 
alnico magnet to hold magnetic ma- 
terial. Two guides or supports 
mounted on alnico magnets hold the 
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FOR MORE ACCURATE READINGS 
OF IMPORTANT CIRCUIT VOLTAGES 


Ths is our answer to your long-standing need for a stable, reliable instrument 

Te measure accurately important a-c circuit voltages in power-generating sta- 
tions, substations, or industrial test installations. From 105 to 125 volts (the range most 
commonly used) the scale of this instrument has been expanded .. . stretched out. It 
has an accuracy of + 2 of 1 % over the range normally used, and + 1 % at other marked 
points on the scale. 

Its high operating torque gives it this great accuracy plus a fast response time (less 
than one second for full-scale deflection), and the anti-parallax scale and pointer are 
further aids to easy, accurate readings. The circular mask serves to emphasize the scale 
and pointer. 

STABLE DESIGN —It has an electrodynamometer mechanism with a saturable 
reactor—no vacuum tubes or rectifier. Spring-mounted jewels guard against shock. Ease 
and economy of servicing are assured by new “unit'’ design— entire moving element 
assembly can be replaced without disturbing calibration, 


SMALL SIZE (only 414 inches square) permits mounting five instruments of this line 
on a panel only 24 inches wide. 





Why take less when you can get all these features—plus the many other refine- Also available as a-c ammeter, a-c wattmeter, 
ments found in all G-E instruments. Insist on the G-E long scale line when ordering your d-c voltmeter, d-c ammeter, temperature indicator, 
switchboards, and be sure of the best. Write for bulletin GEC-218. Apparatus Dept., General power-factor meter, synchroscope, and frequency 
Electric Company, Schenectady 5, N. Y. meter. 


ELECTRIC 


GENERAL 


ELECTRICAL WORLD @ February 26, 1949 85 











Modified Motor Characteristic Solves 


J. D. WRIGHT 
Manager 
Industrial Engineering Divisions 


General Electric Co 


As PaRT of the coal handling 
equipment for a complete new coal 
pier, 32 motor-operated bin gates 
were installed. Each was driven 
through gearing by a small 15-min 
rated, 2-hp, series-wound, d-c motor, 
using magnetic control and solenoid 
brake. 

After the drive was placed in serv- 
ice, trouble was experienced with the 
operation of the gates. The solenoid 
brakes would not stop the closing 
movement of the gates quickly 
enough to prevent jamming. This 
caused frequent shearing of pins and 
damage to gears. Possible solutions 
that were considered included: (1) 
Changing the gear units on all 32 
gates; (2) changing to lower speed 
motors; or (3) replacing existing 
brakes with oversize equipment. 


Trouble Found by Analysis 


But fortunately before any of 
these expensive changes were made, 
an engineering analysis was made of 
the operating conditions. This re- 
vealed that the motion of the gate 
was such that. when it started to close, 
there was full load on the motor. But 
this load decreased rapidly as the 
gate closed and was reduced almost 
to zero before reaching the fully 
closed position. 

As shown by the dash line curve. 
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Dial indicator 


Time meter 


Motor - driven 
chuck 





when the load on a series motor is 
reduced its speed rises sharply. As 
a result. the normal size brake was 
unable to stop the overspeeded motor 
and gate. 


The solution was simple, as ex- 


Rated speed, % 


ua 
So 
o 


- Torque ( Braking ) 


specimen in a horizonal plane and 
prevent vibration. They can be posi- 
tioned anywhere on the steel apron. 

Revolutions of the synchronous 
motor are counted by a timer which 
is read in tenths of a minute. The 
test is automatically terminated as the 
breaks and actuates an 
electronic circuit to stop the motor 
and timer simultaneously. 


specimen 


The instrument is flat in design and 
permits easy rack mounting. Thus a 
compact bank of several units can be 
racked for conducting various tests at 
the same time. 


FATIGUE TESTER developed for looped 
small-diameter wires rotates at 3,600 rpm 


Bin Gate Drive 


plained before the May meeting of 
the Industrial Power Committee of 
Southeastern Electric Exchange. The 
speed-torque characteristic of the 
series motor was changed by shunt- 
ing its armature with a 64-ohm re- 


2-hp motor 


64 ohm 
850 w dissipation 
on intermittent duty 


+ Torque ( Motoring ) 


100 
Rated torque, % 





ARMATURE SHUNTING RESISTOR alters the normal speed-torque curve of a series- 
wound motor for driving bin gate. Analysis of operating conditions solved the problem 
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The Regulator 
you asked for! 


We took stock! We made a careful digest of all comments 
and suggestions that we had received from youin the electric 
utility industry as to what you wanted in single-phase 
induction-voltage regulators. 








EASIER TO ADJUST! 


» Adjustment for holding effect in voltage-regulating 
relay is now made with a single-dial rheostat. 


® Manual control now operates directly in the motor 
circuit. 


@ Terminals for current testing, as well as potential 


testing, are now conveniently located on front of panel. 


Our new booklet GEA-2985 contains a complete 
description of this new regulator. If you have not 
received your copy, write your nearest G-E district 
office or Apparatus Department, General Electric Com- 
pany, Schenectady 5, N. Y. 


a new Type IRS Regulator the 


regulator you asked for. 


It still has the high accuracy, the narrow Witebeon dine 


band width, and the immediate response that put testing instrument. The 


you praised in G-E regulators. It will con- new regulator has a shelf 


built into the control cabinet 


tinue to require practically no maintenance — adi win: techie kes aaa 


the characteristic that has made the G-E open, keeps it from swing- 


. r ing, and at the same time 
induction voltage regulator one of the most : 
provides a handy place for 


dependable and satisfactory equipments on portable instruments. Note 


central-station lines. the good appearance of the 
semi-flush control panel. 





And now it is... ot t 
EASIER TO INSTALL! 


@ The new rectangular base provides greater stability, You asked for more acces- 


gives ample clearance for jacking and allows you to 
move the regulator in any direction on rollers. 


® The clamp-type bushing terminals accommodate a 
wider range of cable sizes. 


@ New copper-faced ground pad has bolts spaced for 
NEMA terminals. 


sibility. In the new regu- 
lator, the entire control panel 
swings open, exposing all the 
wiring and connections mak- 
ing all control components 
readily accessible for main- 


tenance and inspection. 
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NOW 





. PROVED BY 12-MONTH 


SERRA TRE I a 





outlasts other cables 3 to 1 
at higher temperatures! 


Here’s additional proof of the superior aging properties 
of Coronol-Geoprene, General Electric’s rubber-type 
high-voltage power cable. Aging tests now covering a 
full 12-month period— and still continuing— prove be- 
yond doubt that its Super Coronol insulation stands up 
at higher operating temperatures where other cable 
insulations fail. 


Note the story told by the curves on the chart. At 
85 C and 121 C, Super Coronol’s special butyl-base 
compound lasts longer than other oil-base compounds 
at 82 C. at least three times longer! In addition, it 
provides an ample margin of safety over its recom- 
mended 80 C rating. 


LIFE TEST OF RUBBER INSULATIONS 


500 


400 


300 


ELONGATION — PERCENT 


200 


Oil-Base Ozone-Resisting 
7 @ 82c 


100 











Oe Se ee ae oe ee 
Dkk hth Ai dead 


Super-Coronol @ 85C 








WEEKS AGED 


In this test, other insulations gave out at 82 C after 7 and 19 weeks. At 85 C and 121 C, Super Coronol insulation was still going strong 
after a full year. Even at its higher temperatures, Super Coronol's life was three times longer! 
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BOOSTS LOAD CAPACITY 

Coronol-Geoprene is the only known rubber-type 
cable unreservedly recommended for 80 C operation 
up to 15 kv. That means you get higher current-carrying 
capacity in the same cable size, or reduced cable weight 
and cost through use of smaller sizes. And its excellent 
resistance to corona and ozone, to moisture and heat, 
make it ideal for all high-voltage applications. 


MORE POWER AT 80C 


TOUGH—BUT HANDLES EASILY 


Moreover, the Geoprene outer jacket on this G-E 
cable is more than twice as tough as the best prewar 
natural rubber jackets. Yet it’s lighter, more flexible, 
and easier to handle than metal-clad cables, saving 
installation time and cost. For more data, send for 
Bulletin GEA-1788, ‘‘“SSome Facts About Super Coro- 
nol.” Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


WITH SUPER CORONOL 


Amperes, three insulated conductors in single 


Size in exposed or enclosed conduit; 40 C ambient 
AWG or 0-8000 Voits 8001-15000 Volts 
MCM 75 C Copper 80 C Copper 70 C Copper 80 C Copper 
Temp.* Temp. Temp. Temp. 
8 43 46 
6 57 60 62 70 
4 76 80 77 87 
2 101 107 98 WI 
1 115 122 113 129 
0 133 141 130 148 
00 152 161 150 171 
000 175 186 173 197 
0000 203 215 199 227 
250 225 239 220 250 
350 274 290 267 302 
500 336 357 323 368 
750 418 442 398 452 


“Except for Super Coronol, the maximum rating of all high voltage 
rubber insulations is 75 C up to 8000 volts, 70 C above 8000 volts. 


GENERAL @@ ELECTRIC 
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The solid-line curve shows 
the result. Even when the load 
torque drops to zero, the motor speed 
is held down to 140% of normal. 


sistor, The normal brake was then adequate 


for the duty. 
Thus a serious operating difficulty 
securing accurate 


was solved by 


knowledge of the load and using 
small inexpensive resistors to modify 
so that it 
properly fits the application. 


the motor characteristic 


Influence of Weather on System Load 


K. M. LOVEWELL 
System Planning Division 
Potomac Electric Power Co 

Washington, D. C. 


V ARIATIONS in weather from month 


to month have a substantial effect 
upon sales of energy and therefore 
revenue. Such fluctuations can 


amount to several percent compared 
with normal, It follows that monthly 
estimates of sales and revenues which 
must be based on average conditions 
will be in error to the extent of these 
variations. 

Management needs current explan- 
ations of variations in business. Engi- 
neers following load growth trends 
must note changes to a high degree 


of accuracy. The bigger the system 


60 
the more 


important the accuracy. 
Such needs are supplied by a method 
developed by the System Planning 
Division of PEPCo. 

In determining what the actual load 
growth was for any particular month 
over the same month the previous 
year, consideration is to be given on 
what the effect of the weather was for 
the same two periods. In reviewing 
the past trends on load increases. they 
may be projected for the future. 

Electrical load increases with de- 
creased light intensity and varies in 
a more complicated way with the tem 
perature and relative humidity. The 
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FIG 1—PSYCHROMETRIC CHART gives total 
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psychrometric chart (Fig 1) gives the 
heat content of the atmosphere. For 
example, a dry bulb temperature of 
80 F and a relative humidity of 60% 
gives 33.8 Btu per lb of dry air. 

Fig 2 gives the load in relation to 
heat content and light intensity (o1 
sunlight) for the four seasons. This 
group of curves has been drawn for 
the locality of Washington, D. C. 

From these curves are determined 
the kilowatthour 
months due to 


For that purpose data are tabulated 
as follows: Date, day, average dry 
bulb temperature, relative 
humidity, Btu per lb of dry air, aver- 
age gram-calories per em* per hour 


average 


and percent load. 
difference in any If the actual load increase, for ex- 


two weather alone. ample, was 10‘7 and the curves indi- 
This is done by setting down the daily cate 27, then the actual growth was 
loads indicated by the curves for the 8°. If the curves indicate minus 2% 
weather conditions that actually ex- 
isted for each day of each month, 


adding the loads for each month and 


then the actual growth was 12%. 
For other localities the following is 
a guide in the assembly of data and 


comparing the two monthly totals development of curves. Weather data. 
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i620 22 24 26 28 30 32 34 36 38 40 42 44 
Btu per Lb of Dry Air 





FIG 2—SYSTEM LOAD is indicated for weather conditions throughout the entire year 


suine as for the foregoing calcula 


lions, are based on the published 
monthly reports by the U. S. Weather 
Bureau. Dry bulb temperature and 
relative humidity values are averaged 
for four readings a day at 6-hr inter- 
vals, System load indicating curves 
ure drawn through the load points 
which represent days of similar light 
intensity. The average intensity for 
the daylight hours was used for each 
day. Only the week days, Monday 
through Friday, were used for de- 
termining the curves, 
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FOR CONDENSER TUBES AND PLATES 


XPERIENCE has proved that in a majority 

of installations Revere Admiralty Metal 
condenser tubes, inhibited to resist dezincifi- 
cation, will give long, satisfactory and eco- 
nomical service. However, Revere also makes 
tubes in Cupro-Nickel, Revalon (aluminum 
brass), Red Brass, Muntz Metal, Arsenical 
Copper, and Copper, thus enabling you to 
select the Revere Metal or Alloy best suited to 
meet your operating conditions. 

In addition, Revere manufactures pipe and 
tube in copper and brass for general piping 
purposes, and electric welded steel tube. 

Revere condenser plates can be had in a 
number of alloys in squares, rectangles, circles, 
half-circles, segments, and special patterns. 
These plates are flat, dense, free from blow 
holes or other imperfections, accurate in 
gauge, and are easily machinable. 

As each condenser, heat exchanger or other 
piece of equipment using tubes and plates 
presents an individual combination of condi- 
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tions, no blanket recommendations are pos- 
sible. Among the factors to be considered are: 
chemical and impingement attack, velocities, 
pressures, temperatures, air entrainment, sus- 
pended solids. Should short tube life or othér 
circumstances lead you to question your present 
practices, the Revere Technical Advisory Ser- 
vice will gladly cooperate with you in making 
thorough field and laboratory studies, to assist 
you to determine the most serviceable and 
economical alloys. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y.—S.ales Offices in 
Principal Cities, Distributors tverywhere. 
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Dotted line in illustration at left, 
indicate position of core in assem- 
bled core-and-coil unit. After cores 
are wound, they are annealed, 
impregnated and then cut into 
pairs of U-shaped pieces. Two 
large U-shaped pieces are placed 
side by side, forming an inner and 
two outer core legs. Then the wind- 
ings are placed over the inner 
core leg. Next, the two matching 
U-shaped pieces are placed into 
position to complete the magnetic 
circuits. A thermo-setting adhesive 
bonds the core faces together. 


‘TRANSFORMERS 


MADE OF HIGH PERMEABILITY, ORIENTED, SILICON STEEL 


youTrTe | 


BETTER VOLTAGE 
REGULATION AT ALL LOADS 


Development of the new Moloney Hiper- 
Core Transformer has made possiblea 
reduction in transformer impedance, result- 
These 
being smaller 


ing in better voltage regulation. 
wound core transformers, 
physically, have inherently lower imped- 
ance than transformers of conventional 


core design. 


Better voJtage regulation means better all- 
around system performance. Secondary volt- 
age fluctuations, due to sudden or inter- 
mittent load changes, are reduced. Second- 
ary voltages may be maintained at a higher 
level resulting in improved performance of 


the connected load. 


In many installations emergency loading is 
controlled largely by transformer voltage 
regulation. Moloney HiperCore Distribu- 
tion Transformers, having better regula- 
tion, can carry higher overloads with the 


same permissible voltage drop. 


0 hl ES W 


IN ALL 


PRINCIPAL 


CeTrres FACTORIES 
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Moloney HiperCore Transformers have im- 
proved short-time overload characteristics 
which provide better peak load performance 
and longer life. Reduced coil mass, achieved 
through use of oriented steel cores, together 
with the extensive use of cooling ducts, results 
in more rapid cooling of the windings and in 
a lower hottest-spot temperature gradient. 


The 30% to 35% higher flux carrying capac- 
ity of the oriented core steel used in HiperCore 
Transformers makes possible the use of smaller 
cores and windings, with consequent reduc- 
tions in the weights of steel, copper, oil, 
and other materials. HiperCore Transformers 
weigh 15% to 30% less than transformers 
having cores made of hot rolled steel, making 
them easier to handle and install. 


ELECTRIC¢ 


SAINT LOUIS 20, 
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Since the higher flux carrying capacity of 
oriented steel permits the use of smaller cores 
and windings, smaller tanks can be used. 
Reductions in size range up to 30%. Hiper- 
Core Transformers take up less space on th> 
pole, in the storeroom, and on the line truck. 


The “snap action” movement of the tap 
changer used on Moloney HiperCore Trans- 
formers assures positive pressure at all times. 
The handle is above the hot oil level and the 
dial can be read from the handhole opening. 
The body of the tap changer is made of 
high-impact-strength phenolic resin for high 
insulation and elimination of breakage. Use 
of high contact pressure and oversize contact 
surfaces insures low temperature rise and 
eliminates pitting or burning. 


COMPAN Y 


TORONTO, 


ONTARIO, 


CANAD 


A 
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Positioning Wires on Secondary Racks 


Sketches show rack arrangements for single-phase and three-phase con- 
ductors with neutral and switching wires. An adaptation from construction ' 
standards of Consolidated Gas Electric Light and Power Co of Baltimore, Md. 


Top wire /@ bus 
Top wire 3$ dus 
Top wire bus No / . 


Power wire or 
middie wire 39 


* 
—Common neutral 
Neutral /¢@ Dus 


Bottom wire bus No. / 


Bottom wre é 
Bottom wire 3¢ 


Top wire bus No2 


Bottom wire bus No. 2 








FIG 3—Single-phase bus lines with power 


FIG 1—Two single-phase bus lines and FIG 2—Two single-phase bus lines and 
wire or middle wire for three phase 


common neutral on second spool separate neutrals for each bus 





. > 
Switch for street 


FIG 6—Single and three-phase bus with 
ing wire or neutral of single phase bus switch wire on third spool 


FIG 4—Single-phase bus lines with switch FIG 5—Three-phase 240-v bus with light 
wire for street light control 


NOTES 
On 3-phase services the power wire must occupy the 
center position at the condulet, 
Use of two racks for construction involving bus lines is 
preferable to placing all the conductors on a single rack 
and should be used where the proper { learane es can hye 


maintained, 
Placing of six and seven insulators on an &-in. rack 





requires the use of a 36-in. bolt 





Any trade names and manutacturer catalo numbers used in identifying 


FIG 7—Three-phase, 4-wire, 120/208-v items or materials are for descriptive purposes only, and equivelent articles 
bus with switch wire produced by other firms are acceptable. ; 
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Aerial Cable Hardware 


Engineered for 
HARD WEAR 


Messenger Splices and Dead Ends 


Available in All Copperweld Messenger Sizes Up to and Including 9/16” 


Automatic Type Series AMDE 


The Automatic Messenger Dead 
Ends are cast in a high strength 
bronze that will hold messenger 
to the ultimate breaking load. 
Fully automatic, it requires only 
that the messenger be inserted. 
A slight tension automatically 
causes the gripping cone to hold 
securely. 





Nut Type Series MDE 


The nut type messenger dead 
end is cast in high strength 
bronze that will hold the mes- 
senger to its ultimate breaking 
load. It is used to make a rigid 
assembly on the ground. Once 
tightened, any backlash occur- 
ing when pulling in the cable 
does not cause movement of the 
gripping cone. 









Automatic Type Series AMS 


The Automatic Messenger Splice 
is of high strength Duronze qc- 
curately designed and machined 
to hold Extra High Strength Cop- 
perweld Messenger to its ulti- 
mate breaking load. Fully auto- 
matic, it requires only that the 
messenger be inserted. A slight 
tension automatically causes the 
gripping cone to hold securely. 


Nut Type Series MS 

The nut type messenger wire 
splice is cast in high strength 
bronze that will hold the mes- 
senger to its ultimate breaking 
load. It is used to make a rigid 
assembly on the ground. Once 
tightened any backlash occur- 
ing when pulling in the cable 
does not cause movement of the 
gripping cone. 


Distributed by 


Manufactured by 


Service Cable Dead End 
Series SDE 
(Flexible Bail Type) 


The Service Cable Dead 
End (Flexible Bail Type) 
provides a neat, easily in- 
stalled method of fasten- 
ing the messenger of self- 
supporting service drop 
cable to the house bracket 
or secondary rack. Just 
loop it thru and it’s there 
to stay. (Above photo 
shows actual installation.) 
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Aerial Cable Binding Tape 
Clamp-Type 221 


Available in two sizes, cov- 
ering the entire range of 
messengers up to and in- 
cluding 9/16", and com- 
monly used ribbon tapes. 
Provides an excellent me- 
chanicab and electrical 
bonding between tape and 
messenger. 





Aerial Cable Spinning Wire 
Clamp Spacer Bar Type (221-82) 


Where cable is lashed in 
the field, and small lashing 
wire is employed, it is re- 
commended that a spacer 
type clamp be used. This 
clamp holds the lashing 
wire out of the messenger 
strands, and makes a good 
electrical and mechanical 
bond. 







FARGO MFG. COMPANY, INC. 
Poughhoopele, N. Y. 
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Westinghouse 


February 26, 1949 e@ ELECTRICAL 












9a4 


Interchangeable Luminaires 


STANDARDIZED WITHIN THE INDUSTRY 





New Westinghouse Type AK-10 and AK-14 
“Latch-On” street lighting luminaires now are 
interchangeable at the head, with all similar 
units, by other manufacturers meeting proposed 
EEI-NEMA standards. Get complete inter- 
changeability—complete standardization— 
PLUS the advantage of these Westinghouse 


features: 


Larger unit—more radiating surface—cooler 
operation! 


» Heavy-gauge (.064) Alclad Aluminum Re- 
flector—for greater mechanical strength— 
more durable reflecting surface. 


® Fully-automatic latch! Locks automatically 
when globe is pushed to closed position. 
Hinge has stainless steel leaf spring which 
applies lift pressure for tight fit between 
globe and reflector. 


® Latch springs of stainless strip steel assure 
permanent latching action. Aluminum latch 
levers with large gripping area make latch 
Operation easy. 
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Lugs in the one-piece, cast-aluminum globe 
ring “index” the refractors. Maintenance 
men can't go wrong. 


The AK-10 meets all 1.£.S.-A.S.A. distribu- 
tion patterns and industry standards. 


The AK-14 is the first, and only, heavy-duty 
unit designed specifically to meet industry 
standards. 


e Aluminum heads for series or multiple 
circuits, inner Or outer wiring, tap or side 


mounting. 


® Truly universal luminaires for system stand- 
ardization. 


Call your nearby Westinghouse office— or write 


for B-4237, Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Penna. 
}-04213 
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49-10 


All drawings leaving an engineering office must represent a true idea 


of the design and adhere to a high standard of workmanship. 


It is 


the important function of checkers to detect and correct all defects on 
finished drawings before they are delivered for construction purposes. 
Following rules and procedure provide checkers with a systematic 


l. Good checking is a good sereen- 


ing. Approach your problem in a sys- 
tematic and methodical manner, and 
go through your job step by step. 


gradually covering the whole subject. 


2. Be sure to obtain not only the 
drawing you are checking, but all in 


formation pertaining to it, such as bill 
of material, cable and conduit list, as 
well as all reference material such as 
engineering and purchasing specifica- 
tiens, mechanical, structural, electrical 
and manufacturers’ drawings pertaining 
to the project, also rulings and intruc- 
tions together with file correspondence 
information 
needed is not available, request it im- 
me diately. 


on the subject. If any 


3. Be sure that you are working on 
the latest alteration of all 


existing drawings and other sources of 


available 


information 

1. See that vou have a clear concep- 
tion of involved in the design 
start checking. Talk with 
the Supervisor and Squad Leader in 


ideas 


before you 


order to obtain such information 

>. Single-line diagrams and various 
auxiliary diagrams represent the gen- 
eral picture of the design. See that they 
agree with one another, and with each 
phase of the job on which you are work- 
ing, for connections, size of cables and 
conduits, ete. 

6. Each 


against its bill of 


must be 
material 


drawing 


checked 
and vice 
versa. 

7. Be sure that each alteration and 
addition on the bill of material is in- 
corporated on the drawing, and vice 
versa. 

8. See that all necessary reference 
drawings are included in list of refer- 
ence drawings, and be sure that titles 
of such drawings agree with drawing 
numbers. 

9. Check spelling. 

10. Check quantity of all items, and 
see that they are given in proper units. 

11. All items on bill of material must 


be given under classification 


proper 


approach to their job and aid in training new men for checker’s work 





WALTER J. PRISE 


Supervisor, Electrical Dept 
Design Service Co 
New York, N. Y. 


represented by a proper letter or desig 
nation. 

12. In ordering material, see that a 
complete description is given which is 
non-conflicting. This enable the 


purchasing agent to complete the pur 


will 


chase 

13. Check all 
member that if possible all words must 
Use only standard ac- 


abbreviations, but re- 


be spelled out. 


ceptable abbreviations in accordance 
with good established engineering, or 
special client, standards. The client’s 
standard must have preference in con- 
flicting cases. If lack of space makes 
abbreviations must be 
consistent and uniform throughout each 


drawing and, if possible, throughout the 


necessary, they 


project. 

14. Check all 
tions of everything on a drawing 

15. Check for 
equipment of other departments. 

16. See that all clearances are stand 


dimensions and loca- 


interference from 


ard, and that equipment can he in- 
stalled so it will be readily accessible 
and removable for repairs and main- 


tenance. Check for working clearances 


around each piece of apparatus. 
17. Make any that 
lead to improvement of design, but do 


suggestions may 
not try to re-design ac cepted design 

18. Be that material, of which 
items are made, is designated on the 
bill of material, (as in the case of bolts, 
conduits, ete.), and that they are the 
types and sizes anticipated for 


sure 


pur- 
chase and in general available on the 
existing market. 

19. See that all small items, such as 
foot and inch marks, arrowheads, etc., 
are given on the drawing. Remember 
that small omissions may be an indica- 
tion of major and hidden faults in the 
design. 

20. Check all 


conduit numbers and 
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work against cable and conduit list. 
Check sizes of conduits. Check cables 
in each conduit for occupied area. Be 
sure that cables can be pulled through; 
than three 90-deg bends make 


pulling prohibitive. 


more 


21. Consider drainage problem. 
2. Check for uniformity of lettering 
Remember that in most cases standard 


letters have to be adhered to 


sizes ol 
and must be uniform for one drawing. 


»2 
20. 0¢e 


that each plan is properly 


connected by reference with another, 


and is continuation of another when 
-0 stated. 

24. Check to determine if thermal ex 
pansion was considered. 
that 


notes are 


25. See instructions given by 


set ot conclusive, cover all 
important phases of work, and can be 
easily understood. 

26. Make all suggestions leading to 
improvement of workmanship. and 


check hook on iny 


questions pertaining to general draft 


with a good text 
ing 

27. Mark all lines and items on check 
prints in red if o.k., in 
rect, or other definite color 


yellow if incor 
scheme. 
) 


28 Keep set of notes with each check 


print and file with other material on 
project. 

29. Checkers are directly responsible 
to their supervisors, and must consult 
and report to them during their check 
Check print and set 

turned over to the 


supervisor after completion of checking 


ing assignments, 
of notes must be 
job. 

30. Remember that after the checker 
signs his name the drawing is delivered 
to the client and is open for his criti- 
The checker is the last line of 
defense, and he must, therefore, realize 
the importance of his work and use the 
utmost care. 

31. Try to improve the drawings. Do 
afraid of going too far into 
checking, or of offending others. Aim 
at perfection. Check and double check 

32. Do not take anything for granted. 


cism. 


not be 
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AGAIN. ..O-B is the choice 
after nearly 30 years 
of service experience! 


@ Serving 135 communities, totaling over one and a 

half million residents, this large metropolitan system 

has records extending back some 30 years, to which 

it may refer in making a choice of snsulators for new 

construction. These private records, written in that 
company’s own terms, are a far 
better guide than all the manu- 
facturers’ claims that could 
ever be collected. 

And what do they show? The 
answer is found in the simple 
fact that these are O-B sus- 

pension insulators going up on this new line—just as 
O-B’s have been installed on the major lines of this 
system for the past three decades. 

When it comes down to a plain story of perform- 
ance, every well kept record will show the long time 
durability of O-B suspension insulators. For the best 


and the longest service, make O-B your choice. 


MANSFIELD, OHIO,U.S.A 



















Similar Sections of All-Steel 
H-Frame Line Show Striking 
Contrast in Lightning Resistance 
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This is one of 

54 reports published 
in O-B’s new 

technical publication 





Lightning Performance 
of 


Typical Transmission 
Lines 


copies of which 
are available 
on request 
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plus a dividend of Safety 


.-.on small porcelain insulating spools 


@ Size for size, you pay no price premium 
for fine O-B wet ware porcelain spools. But, 
while price is on a par with the more common 
type of spool, the two materials are vastly 
different—a difference that amounts to a real 
saving 


Wet ware porcelain spools have twice the 
mechanical and dielectric strength of ordi 
nary types. In addition, wet ware will not 
absorb moisture and thus become conductive 
and dangerous. With this two-for-one tech- 
nical advantage, it is possible to substitute 
a two-inch O-B wet ware spool for a common 
three-inch size and still actually gain from a 
safety standpoint. Hardware is slightly lighter 
and proportionately cheaper. The total saving 
will be in the order of one-third. 


In view of the thousands of spools used 
each year by the average power company 
this saving is worth going after, especially 
when nothing must be sacrificed to get it. 


Consider the possible economies of O-B 
wet ware porcelain insulating spools seri- 
ously. They are now available for prompt 
shipment either direct from O-B or from 
your local branch of Graybar Electric Com- 
pany. Switch to this money-saving practice 
and get a dividend of safety. 
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Here is one good reason 


why you can Hd OH 
0-B MULTIPART PINTYPES 


@ Each separate component of every O-B multipart pintype insulator 
receives three minutes of sustained 60-cycle flashover before parts 
are assembled into a completed insulator. The severity of such a 
test cannot be duplicated in service because of the electrical grading 
effect when parts are combined. When an O-B insulator shell passes 
this test, its soundness is assured. This is one reason for the reliability 
of all O-B multipart pintypes. 


But care doesn’t stop here. During and after assembly, each 
insulator receives many careful, unhurried visual inspections. Then, 
the completed insulator again is subjected to flashover at 60 cycles 
as a final proof test. 


You can't discover all this fine manufacturing technique by 
casual examination of an insulator. It would be easy to take short- 
cuts, and you would be none the wiser—until time and operating 
demands did the ‘testing’ that might far better have been done by 
the manufacturer. 


But, when you specify O-B multipart pintypes, you have the 
satisfaction of knowing they have passed the toughest tests and 
inspections that can be given an insulator. This helps account for 
the phenominal service life of O-B multipart pintypes. Take ad- 
vantage of this by specifying O-B multiparts on your major pintype 
construction. 






One of two new ‘pan test’ rooms in the modernized O-B insulator plant 





where all ins m nts are subjected to a three-minute continuous 
flashover. Ela equipment dispels the rich ozone produced, 
e prevents radio interference. Insulator shells that 


be relied on for electrical soundness 
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Reinforcing Technique Repairs Damaged ASCR Cable 


E. M. WRIGHT 
E. G. LAMBERT 
Hydroelectric and Transmission Engineering 


Pacific Gas and Electric Co 
San Francisco 


To REPAIR a long-span conductor 
damaged near the tower. Pacific Gas 
and Electric Co recently used two re- 
inforcing cables clamped to the con- 
ductor and anchored at the insulator. 
Che same method is being considered 
for use on the remaining conductors 
of the span for easier inspection and 
added damping. 

Discovery of a loose clamp at the 
outer end of the reinforcing assembly 
revealed serious damage to the ACSR 
conductor. All aluminum strands had 
heen severed and were loose. leaving 
the steel core to carry full current. 
The steel core had been burned in 
two places where current passed from 
it back into the adjacent ACSR 
jumper. Net result was reduction of 
ultimate strength from 40,000 Ib to 


an estimated 20.000 lb for a conductor 


with a maximum working load of 
18.000 Tb. 

To reinforce the break, a pair of 
steel wires identical to the steel core 
of the main cable were used. They 
were clamped to the steel core of the 
main cable from which the aluminum 
had been removed. A standard guy 
clamp was adapted with special filler 
pieces for holding and spacing the 
three steel cables. By spacing the 
clamps for non-uniform weight dis- 
tribution and making the reinforcing 
cables two different lengths. the in- 
stallation serves also as an effective 
damping device (ELectricaAL WorLD 
Feb 14. 1948, page 114). 

The current carrying ACSR 
jumper was attached to the main 
ACSR cable bevond the end of the 
reinforcing cables with quarter sec- 
tions of standard parallel groove 
clamps. It was attached in the same 
manner to the steel core of the main 
cable at several points within the 
length of the steel reinforcing cables 
to augment the damping effect. 

First step in the repair was to take 
the strain off the main conductors 
with large turnbuckles and standard 
grips attached beyond the break. This 
accomplished the double purpose of 
allowing the men to work in safety 
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DAMAGED ACSR CONDUCTOR at Pacific Gas and Electric Co tower repaired by rein- 
forcing with two steel cables extending beyond the break. Standard guy clamps adapted 
with special filler pieces hold and space cables: Unit serves as effective damping device 


Stee/ core of span conductor 








To dead end ~~Two reinforcing stee/ cables 


nev lato 
eeaner Aluminum conductor stripped and ACSR 
Stee/ core. tied off back fo this point span conductor 

onstant 
spacing 





Old break in 
a/uminum conductor 





dy ACSR jumper 
bypasses dead 
end insulator 


Elevation Tight clamps 


fe Loose 
Yvumper lai 
REINFORCING ASSEMBLY. New method uses clamps to carry all current to jumper; 


non-uniform spacing of clamps and unequal cable lengths provide damping. Old method 
used ring supports, which allowed jumper to make random contact with conductor 


\ 
/nterrmttent contact burned stee/ core 
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6 Ways to Look 


IMPORTANT DETAILS MAKE THE DIFFERENCE IN ALLIS-CHALMERS UNIT SUBS 


M** DETAIL IMPROVEMENTS in unit substa- 
tions have been pioneered by Allis-Chalmers: 
controlled gasket compression, protective Oi/-Sealed 
inert gas system, “‘quick-break”’ contact separation, 
finger-type disconnects, no-corona taped bus joints, 
flexible drop collar throat, and others, 


+ 10% Regulation Results in Added Savings 


Allis-Chalmers unit substations cost less because of 
standardization on one range. This reduces your 
cost because the savings in engineering and manu- 
facturing have been passed along to you, 10% 
range was chosen since it fits most utility require- 





















Together such improvements make up the real 
difference between superior and average perform- 
ance, They are good points to look for, and com- 
pare, when purchasing unit substations for your 


distribution system. 


ments and permits more load than +71/,%. 


Call in your nearby A-C representative and have 
him go over the advantages you get with Allis 


Chalmers unit substations. Or write direct. 





CATETY¥Y 
. at Pt ‘ j 
NO-LOAD TAP CHANGER on side of tank pro- 


tects operator from accidental contact with 
overhead high voltage lines. Other safety fea- 
tures include: dead-front panels; interlocks; 
vertical lift breakers; drawout potential and 
control power transformers, Protects your oper- 
ators, your equipment and your service, 





DROP COLLAR throat saves time and money in 
preparing foundations. There is no need for 
exact alignment between transformer and 
switchgear because flexible connectors are used. 

Switchgear units are shipped in groups as 
large as can be conveniently handled at the 
installation site. 
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2, REGULATION 


=10% RANGE is adequate for virtually any 
distribution substation. The narrow %% steps 
of the tap-changing mechanism keep voltage 
fluctuations to a minimum. Oversize contacts 
and snap action minimize contact burning. 
Sturdy mechanism and motor operate in oil 
for maximum life. 


SWITCHGEAR HOUSING has doors front and 
rear permitting easy access to breakers; cur- 
rent, potential and control transformers; fuses. 

Feather-Touch control for tap changer is in 
accessible cabinet. A transparent plastic cover 
for the voltage integrator permits inspection 
without breaking dust-tight seal, 
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3. MAINTENANCE 


OIL-SEALED inert gas system uses no valves or 
external gas supply — reduces maintenance to 
routine gage readings. There are no external 
gas bottles to replenish, no waste gas. This 
system operates at pressures usually less than 
a pound . . . minimizing chance for gas leak- 
age through gasketed joints, 





se erase Irv 
6. FLEXIBILITY 
TAPED AND BOLTED connections reduce time 
and trouble involved in changing connections. 
No time is lost preparing compound in the 
field or filling connection boxes. 
Standardized construction simplifies the ad- 
dition of new switchgear units when more cir- 
cuits ore needed. 
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“at UNIT SUBS! 


MCS MULTI-CIRCUIT unit sub- 
stations consist of two or more 
vertical lift metal-clad switch- 
gear units throat-connected to 
one or two transformers. Bul- 


letin 11B6935. 


ALLIS-CHALMERS SCS SINGLE CIRCUIT 


unit substations consist of a transformer, se 
breaker and control, Ovl-Sealed inert gas system 


for protecting oil, and the 3 ® step regulator 
mechanism for ©10% range of regulation — all 


bined within a single housing. They can be 


installed as a unit. 
ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


Feather-Touch and Oil-Sealed are Allis-Chalmers trademarks 


ALLIS-CHALMERS~ 


Pioneers in Load Ratio Control — Originators of °/s°% Step Regulation 


con 
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portable 
rectifier 
power 


supply 


... FILTERED AND CLOSELY REGULATED 
TO WITHIN + ONE VOLT OF PRE-SET VALUE! 


PEC 272! It's a new rectifier equipment designed to provide 
unusual flexibility of testing power. It's portable . . . built for 
quick, convenient use when and where you need it. Eliminates 
necessity of maintaining banks of batteries. Reliable, too. 
Gives you accurate control of filtered, regulated power... 
holds DC voltage within = 1 volt of pre-set value, AC r.m.s. 
ripple under 0.15 volts. Heavy duty selector switch controls 
operation from high range of 22-30 volts to low range of 
11-15 volts. Potentiometer permits close adjustment within 
each range. Conservatively rated selenium rectifiers are 
capable of delivering 50 amperes continuously, up to 200 
amperes during momentary overloads for motor starting and 
similar service. Convection cooled ...no contacts, no moving 


parts. Write for full details. 


POWER EQUIPMENT 


Specialists in Controlled 35 ANTOMERTS STREES 
Rectifiers Since 1935 


and put enough slack in the main 
cable to allow the reinforcing cables 
to take a good part of the strain. 

Before this new design, the jumper 
had been bound to the conductor for 
several feet back toward the insulator 
and also to the two reinforcing cables 
which extended out beyond the tie. 
but not as far as the jumper. After 
that. the jumper was loosely sup 
ported in rings, back to the point 
where it dipped down and away to 
bypass the insulator assembly. With 
vibration, the jumper came into ran- 
dom contact with the conductor and 
the core, giving changing resistance, 
and resultant burning. In this partic- 
ular case. where a loosened clamp 
caused the aluminum conductors to 
frav and separate at the outer end 
of the assembly, the condition was 
aggravated and resulted in severe 
burning of the core, which carried 
considerable current beyond — the 
break. 

The new scheme eliminates the 
rings by substituting clamps that 
hold the jumper a constant distance 
from the steel core. The same type 
clamps are used to hold the steel core 
and the two reinforcing cables. Spac- 
ing is non-uniform along the length 
if the assembly to aid in damping. 
Thus the clamps carry all the current 
from the span conductor to the 
jumper and the intermittent contact is 
prevented, 


Bolometer Detects 
Faulty Joints 


Some DEGREE of success has been 
had using a bolometer to disclose 
overheating of conductor joints in 
energized lines. Infra-red radiation 
is focused on a heat-sensitive element 
which then deflects a microammeter 
to give a qualitative. if not quantita- 
tive, indication of joint temperature 
relative to conductor temperature. 

To avoid parallax errors in sight- 
ing and to facilitate reading of the 
instrument. a sighting system was de- 
signed by means of which the ob- 
server will be able to sight along the 
axis of the parabolic reflector and at 
the same time observe the output 
meter. 

Work on the electrical circuits has 
consisted of developing a high-gain, 
DETROIT 2, MICHIGAN low-noise amplifier and a stable os- 

cillator capable of supplying a peak 
voltage of 100 to 200 v. at 1.000 cy- 
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Check your truck’s heavy winter & wear here... 








qv It's been a wearing winter — ee It’s been hard under the hood — « It's been a tough grind. 
Here, there and— 


Maybe a spring leaf ipped during What winter weather took out of yout cq 
that severe cold snap. That could cause engine, we can put back in! Everywhere a truck needs lubrication, 
excessive tire wear. misalignment of We change oil, inspect, clean, adjust it needs lubrication new. So Interna 
axles. Or front-end parts may be sprung; or replace spark plugs, distributor, volt- tional service experts cover all chassis 
that’s bad for steering. Brakes may be age regulator. carburetor. valves, bat- points, transmission, universal joints, 
worn: that’s bad for stopping terv cables. and wiring. differential, steering gear, wheel bear 
} iMternation p sec ; / ings. and any other spot that’s too dry 
aa st ve on for n r ails te — aa d aoe Soe eee for ts own good. And believe us, they 
trucks. ; = ss _ P do the jeb right 


equipme 





CE It's time to get winter 


out of your systems— 


E 


We'll drain and flush the entire cool- 


ing system: refill. adding rust inhibitor, 
check ater pump and cooling connec 
tions, check gaskets, hoses, connections 


and thermostat, 
hats how International puts more 


spring in your truck's sy-tem-! 


CECE It’s overhauling time—for trucks that have been hauling overtime — 


4.700 International Dealers. and 170 neered parts. ready with factory-rebuilt Other International Harvester Products , 
Company-owned Branches and Service exchange units ready to keep your Farmall Tractors and Machine Ee 
Industr Power 


Stations offer vou the nation’s largest ex- trucks rolling profitably into spring and al Refrigeration 
clusive truck service organization, They re -ummer, pS 
ready with specialized tool- and service Have your trucks serviced now and Tune in Jas Melton and “Harvest of Stars 
experience, ready with precision-engi save money and trouble later! CBS, Wednesd gs 

- A A 


INTERNATIONAL '"y” TRUCKS 


INTERNATIONAL HARVESTER COMPANY * CHICAGO 


ELECTRICAL WORLD @ February 26, 1949 107 








INDOOR 
BUS SUPPORT 
PORCELAINS 


ized * extreme care, not only in co roll 
chemical composition of ingredients, B 
particle size, moisture content, ena 

and firing prem 


Illinois Indoor Bus Support Porce' s 
of the following qualities in every 
or small, regardless of sizes. 


AC 


ELECTRIC PORCELAIN CO. 





MACOMB - ILLINOIS 


ber 
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cles per sec, to the bolometer bridge. 
The amplifier works into a_phase- 
sensitive detector. operating a 50-pa, 
zero-center output meter which is ob- 
served through the sighting telescope. 
Sub-miniature tubes are used through- 
out, and, in order to facilitate serv- 
icing in the field, all circuits are 
constructed in plug-in units. These 
circuits will be mounted about the 
top of the nine-inch barrel containing 
the parabolic mirror, and the bat- 
teries will be mounted on the back of 
the unit behind the mirror. This head, 
which will be completely self-con- 
tained, will be supported on a tripod 
in such a way that it may be tilted to 
various vertical angles, and also ro- 
tated about the optical axis of the 
paraboloid in order to line up the 
long axis of the bolometer strip with 
the power-line ( onductor. 

As devised by the National Re 
search Council the instrument con- 
sists of two thermistor-type heat-sensi- 
tive elements connected as the arms of 
a balanced bridge circuit. 

Experimentation by Shawinigan 
Water & Power Co in collaboration 
with the National Research Council 
is continuing because it would be 
quite an asset to be able to detect 
defective joints without deenergizing 
a line. 


Reclaiming Oil 
Justifies Cost 


H. C. MARCROFT 
Test Department 
Pennsylvania Water & Power Co 
Lancaster, Pa 


Two GOOD REASONS can be advanced 
for reclaiming old transformer oil: 
(1) Cost is less than half that of new 
oil, and (2) reclaimed oil is a better 
cooling agent than new oil. 

Fests and experience on the Penn- 
svlvania Water & Power Co system 
prove that the reclaimed oil will dis- 
solve hardened sludge from the coils 
of transformers in less than a year. 
Moreover, the sludge-forming ele- 
ments of the oil are removed by the 
reclamation process resulting in long 
sludge-free life for the reclaimed oil. 

The reclamation of oil in quan 
tities of 10.000 to 120,000 gal per 
year is conveniently done by the use 
of commercial semi-automatic ma- 
chines using fuller’s earth as_ the 
treating agent. Such machines need 
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Densheath Type TW Buildir W 


with its special thern oplastic msulatic 


is sound production insurance in a 
plant It will not si pport co bustio 
is long-aging, Impervious to acids, o 
and alkalis. It is recognized by the Ni 
tional Electrical Code for circuits uy 


600 volts and temperatures up to 140 





Ik and for wet and oily location 


ing hight weight, with a smooth, sl 
Gide and: ethics Wes. Bianheat How MUCH of the electric power you pay for do you throw over your 


pulls through easier resists abrasi shoulder through overloaded, overextended, obsolete, inadequate 
Permanent, bright colors for quick cir a ; 
wiring? 


cuit identification. Write for literature 5 


This is important, too—for rewiring Avoid wasting power. Find present losses and safeguard future 
existing raceways, the Code recognize 
the smaller diameter of Densheath TW 
and permits more conductors to be electrical contractor, wholesaler or utility power salesman. It’s their 


pulled in the same size conduit. Here 


expansion. Talk to your plant power engineer, consulting engineer, 


job to advise and protect vou 


a typi al case 


12"" CONDUIT against slow-downs and shut- 
Type R Type TW downs that mean unproductive 


wages, lost production, spoilage. 


WIRE AHEAD a compre hensive discus 
sion of preventive mamtenance, points out 
the symptoms of inadequate wiring, presents 
3 #10 Wires 6 #10 Wires letailed plans for anticipating electrical de- 


mand. Forty-eight factual pages of practical 


information and suggestions free on request. 





25 Broadway, New York 4, N. Y. 
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only occasional attention and can be 
transported to the job, saving oil 
transportation costs inherent in the 
central plant oil reclaiming system. 

If the old oil is not yet in sludging 
condition, one or two passes through 
the earth reclaimer will be the most 
economical method of reclamation, 
hut if the oil is sludging and tests 
show a low interfacial tension value 

10 to 13 dynes per em), it will be 
beneficial to give the oil a chemical 





treatment previous to the earth treat- 
ment. from the point of view of 
greater economy. This treatment con- 
sists of washing the oil with a solu- 
tion of trisodium phosphate, draw- 
ing off the solution after settling, and 
following with a water wash. A cen- 
trifuge will facilitate reclaiming oil 
from the boundary layer between oil 
uid water in the settling tank, or 
eravity will do it in several davs. 
Cost of oil reclamation for a num- 
ber of large transformers using only 
the earth reclaimer is given in Table 
1. Where the combined chemical and 
earth treatments are used, the costs 
ire shown in Table IT. As a result of 


BERMICO CONDUIT IS the treatment by either method, acid 


neutralization number was cut from 


REALLY RUGGED—IT’S 2.0 to 0.05: interfacial tension was 
increased from 9.5 to 26 dynes; and 


BUILT TO TAKE ROUGH the saponification number was low- 
ered from 6.0 to 1.0 mg KOH 
HANDLING ON THE JOB. ' 


Laboratory oxidation tests on re- 
claimed oil show it to be sludge-free, 1 


t non-promoter of corrosion of steel 


copper and much more free of 


icid fumes than new oil 


ITS CLEAN, SMOOTH BORE | TABLE I 

MAKES PULLING CABLES ortetnat votume of on, 1,100 CP? 28 
THROUGH BERMICO FIBRE i 
CONDUIT QUICK AND EASY. 






















td reclain ’ 
per g 
~4 
Ma pr 
t 1 new { 
TABLE Ii 
st pe “Gal 
baat activated verbonite a0 
distributed by ot nergen nll ge gi 210 
Eleetric Power 11 
WESTINGHOUSE ELECTRIC 2 irifler Maint nance 
SUPPLY COMPANY vixen chakaen 43 
Offices in all leading cities *@ Draining and filling trar 
M ren r 
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| BERMICO FIBRE CONDUIT-A PRODUCT OF BROWN COMPANY 9 ; 1 t pi 
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NO. 67 
“UNI-MATIC” 


OIL PURIFIER 
for plants purifying 
450-550 G.P.H. 

of lube or fuel oil 


The De Laval No. 67 “Uni-Matic” Oil Purifier has 
a capacity of approximately 450 gph (Navy rating) 
when purifying turbine lubricating oil. When used to 
remove contaminants from Diesel lube or fuel oil, its 
capacity varies from 200 to 550 or more gph, depend- 
ing on the grade of oil. 





Now publicly announced for the first time, the “Uni-Matic’”’ No. 67 has 
already proved itself on many installations in stationary power plants and 
in the engine rooms of ships at sea. A single, compact oil purifying unit, 
complete with pumps and heater, it provides exactly the same advantages 
common to the other three sizes of “Uni-Matic” Oil Purifiers. That is, it 
removes both of the chief contaminants of oil, water and dirt. It provides 
complete protection to the turbine or Diesel engines whose bearings it safe- 
guards or, when used on Diesel fuel oil, it makes it possible to obtain the 
maximum BTU value of the oil. 


@ Ask for additional details on the No. 67 “Uni-Matic.” 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
2 Oo DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


LUBRICATING OIL PURIFIERS 
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@% SLIMLINE LAMPS 


Amazing new G-E slimlines offer you the 
greatest promotional opportunity in years. 


Here's the biggest news in fluorescent since General 
Electric developed the first practical fluorescent lamp 
over 10 years ago! G-E slimline fluorescent lamps— 
world’s most advanced source of light—are now avail- 
able in quantity! 


Think of the customers for slimline iighting—stores, 
offices, factories, schools, restaurants, theaters, show- 
rooms, bowling alleys! Just think of all the new lighting 
business you can get with this great new product! 


Four sizes of General Electric slimline lamps are avail- 
able for general and special lighting applications. And 
many new, improved fixtures made especially for G-E 
slimlines are now on the market. For full information 
on G-E slimline production, price, application and pro- 
motion, contact your G-E lamp office today! 


4 
creel 
F96T8 Eight feet long, one inch. diameter. Gives long, continu- 
ous lines of light with tew breaks, For general lighting. 


a 


“4 


F72T6 Six feet long, one inch diameter. Excellent for valance 
and cove lighting, alse general lighting. 


. 


F64T6 Three-fourths inch diameter permits small reflector. 
Sixty-four inch length is tailor-made for use in showcases. 


4 


F42T6 Forty-two inches long, three-fourths inch diameter. 
Small and slender for inconspicucus, efficient lighting. 


LATEST ACHIEVEMENT OF THE G-E LAMP RESEARCH THAT HAS 


112 
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EIGHT BIG NEW SELLING ADVANTAGES 


1. MODERN, STREAMLINED APPEARANCE. General 
Electric slimlines — up to eight feet in length -- 
provide long, continuous lines of light for unique 
architectural effects. 

2. INSTANT START. No starters are used. Just flick 
the switch for sure, instant starting. Special ballast 
provides necessary starting voltage. 

3. HIGHER EFFICIENCY. Slimlines are the most effi- 
cient fluorescent lamps made. 

4. EASIER TO INSTALL AND MAINTAIN. Single pin 
base fits new push-pull type socket. One man can 
easily install and replace. 


5. SIMPLIFIED WIRING. Elimination of starter simpli- 
fles wiring, reduces maintenance. 

6. THREE BRIGHTNESS LEVELS with one lamp. Operate 
G-E slimlines at 100, 200, or 300 milliamperes by 
changing ballasts only. 


7. BETTER LIGHT CONTROL. Small diameters permit 
use of smaller reflector to give better direc- 
tion of light. 


8. LONG LiFe. Although the last published rated life 
was from 2500 to 6000 hours (depending on 
frequency of “on” and “off’) many users are 
reporting considerably longer life. 


Here 
5 the greatest advance in lighting si 
General Since 
Electric introduced the fluorescent lamp! 


G. E’s powerful advertising campaign breaks the good 
news to your customers i 


News about G-E slimlines is getting big, nationwide cover- 
age with spreads in Time, Newsweek and Business Week, 
followed by more hard-hitting ads, all reaching your cus- 
tomers. Look for these ads (Post, February 19; Time, Febru- 
ary 21 and March 21; Business Week, February 12 and 
March 12)! They mean more slimline sales for you! 


Call your General Electric lamp office today and get set for 


G-E LAMPS 
GENERAL @@ ELECTRIC 


G-E slimline fluorescent lamp business. 


PIONEERED ALMOST EVERY MAJOR DEVELOPMENT IN FLUORESCENT 
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LOAD BUILDING 


TEASER ADS ran in New Orleans newspapers for two weeks 


THEN 


dealer windows unveiled the answer — 


Lighting Lagniappe 


PRETTY MUCH OBSOLETE these days, 
lagniappe is a little extra thrown in 
with the purchase, thirteen to the 
dozen. suspenders and belt with a 
suit of clothes. It was pulled out of 
the past and dusted off for a recent 
lamp bulb campaign in New Orleans. 
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Buyers of any six bulbs totalling 400 
w--that means that at least one had 
to be larger were given 
150-w 


Lagniappe” has a 


than 50 w 
lagniappe in the form of a 
bulb. “Lighting 
makes 
an effective slogan for a campaign. 


seductive selling sound and 


February 26, 


Cost Meter Featured 
In Selling Cooking 


RITA A. MATARAZA 
Home Service Director 
Central Hudson Gas & Electric Corp 
Poughkeepsie, N. Y. 


AN ELECTRIC COOKING cost meter is 
Central Hudson Gas & Electric Corp’s 
visual way of showing that electric 
No longer do 


women wonder how much it costs to 


cooking is economical. 


cook a complete meal; instead, as the 


cooking operations are performed 
during the demonstration, the cost is 


being registered before them. 


Cost of Service Stressed 
Electric 
conducted in dealer 


demonstrations, 
stores, granges, 
and other meeting places throughout 
the Central Hudson's territory, made 


cooking 


it evident that the most common mis- 
conception among nonusers of elec- 
tric cooking was “electric cooking is 
expensive.” The home service girls, 
as they conducted the demonstrations, 
felt that the homemaker believed elec- 
tric cooking was clean, cool, fast, con- 
venient and cooked foods perfectly: 
because the homemakers were actu- 
ally seeing it done. But the economy 
feature was intangible. There was no 
way of actually showing that it cost 
less than 7¢ a day to cook electrically; 
and yet the cost of operation was a 
Very important sales point. So a cost 
meter was developed, 


Demand Meter is Utilized 


The first step in building the elec- 
tric cooking cost meter was to find 
the meter to register usage. The solu- 
tion to this problem was found in a 
type 116 MW watthour-demand meter 
that was tucked away on a shelf in 
the meter shop (that particular type 
being obsolete as far as the Company 
is concerned), This meter was per- 
fect for the 
2 kwhr 


made one complete revolution. 


because for 
hand 


purpose; 
every consumed, the 


Since a kilowatthour is a strange 
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A Few Plain Facts 
about Preserving Wood 


FACT 1: Creosote Oil, properly applied, 
protects wood against dry-rot, ter- 
mites, fungi, and other wood destroying 
organisms—extends the life of wood 


three to five times, or longer. 


FACT 2: Creosote Oil is the most widely used, 


the most universally preferred, wood preservative in the world. 


FACT 3: Creosote Oil for the pressure treatment of wood has been in 
use long enough to prove its effectiveness. It has been successfully used 


under practically all conditions for more than 100 years. 


These are the reasons why Barrett—one of America’s 
oldest and largest producers of wood preservatives— 
stands squarely behind Creosote Oil. When a 
truly better, more dependable method of 
preserving wood is found, you may be sure 
that Barrett, with more 
than a half-century of wood- 
preserving experience, will sponsor it. 
These are the reasons, too, why so many of Ameri- 
ZF ' ; ca’s leading railroads and utilities continue year after 
year to use Creosote Oil to protect their huge investments in ties, poles 
and structural timbers. At today’s exceedingly high prices for lumber and 
labor, they recognize that it’s more than ever important to use 
a wood preservative that has demonstrated 
its effectiveness beyond all 


shadow of doubt. 


PENETRATES... PRESERVES... PROTECTS 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


*Reg. U.S. Pat. Off. 
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ELECTRIC Cooking Cost Meter provides 
visual demonstration of cost for a full day’s 
meals—less than 7c a day 


term to the average homemaker, it 
was decided to translate usage into 
cost in pennies, Consequently. a large 
clocklike face was built, and on it is 
marked the cost in pennies as the 
hand revolved each tenth of the circle. 
The average cost of electric cooking 
in our territory is 2.4¢ per kwhr. 
Thus. the halfway mark shows 2.1!¢ 
and after one complete revolution of 
the hand. 4.8é¢ worth of electricity 
has been used. An inner circle shows 
the cost figures for the second revolu- 
tion of the hand. 

The demand meter with its clock 


like face was wired, and set up in a 


rectangular box for ease in transport- 
ing and displaying. In cooking dem- 
onstrations, meals for a full day were 
prepared using ordinary foods. The 
cost for cooking one day's food is 
shown directly on the dial. Multiply 
ine this cost by 30 gives the monthly 


cost of cooking electrically. 


Two Million Lamps Sold 
in One-Month Campaign 


As A RESULT of an October Lamp 
Campaign last year, the Electrical 
Association of Philadelphia reported 
that 2.058.517 lamps were sold having 
an aggregate value of $517.517. 
Prizes totaling $1.642 were awarded 
to 65 dealers and 40 distributor sales- 


men. 
One of a Series 


This campaign, the eleventh in the 
series, Was an intensive drive for lamp 
sales in the five counties served by the 
Association. In addition to the manu- 
facturers (General Electric Co, Syvl- 
vania Electric Products. Ine and 
Westinghouse Electric Corp) and the 
utility, 19 distributors and 738 lamp 
agents participated in the activity. 
The activity was similar to that of the 
lamp campaigns of former years, with 
prize awards for both lamp agents 
and distributor salesmen. Awards to 
lamp agents were $1,020, and to dis- 
tributor salesmen, $622. 

The awards were presented at a 
dinner by John A. Morrison. manag 


ne director of the Association. 


Going to the Lighting Show? 


You'll need a ticket to get in. So fill out and mail the form below if 


you plan to attend the 3rd International Lighting Exposition at the 


Stevens Hotel in Chicago. March 


28-April 1. This will save vou the 


trouble of registering. There is no charge 


The Editor 
Electrical World 
330 W. 42nd Street 
New York 18, N. Y 


Please send me 
held in Chicago, March 28—April 1 
Name 

Company 

Address 

City & State 
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tickets for the 3rd International Lighting Exposition to be 


Title 


George E. Whitwell, vice-president, 
Philadelphia Electric Co congratu- 
lated the group on contributing to 
the advancement of better lighting. 


CONTRACTORS’ ITEMS 


ELECTRIC OVEN PROVES BUSINESS BUILDER 
FOR DELAWARE COUNTY CONTRACTOR 





IMPORTANT ELEMENT in Philadelphia 
Electric sales activities is keeping in close 
touch with electrical contractors. Quarterly 
publicaticn above is a great help 


To Attract 
Contractors’ Interest 


L. R. WEAVER 
Philadelphia Electric Co 
Philadelphia, Pa 


ELECTRICAL CONTRACTORS in’ the 
area served by the Philadelphia lec 
tric Co receive a quarterly reminder 
of the company’s interest in’ them 
through the publication Contractors’ 
Items. Designed to encourage coop 
eration between contractors and the 
utility. the magazine carries stories of 
contractors) doings and company 


sales promotions. 
Useful Manuals are Do>scribed 


\ feature of each issue is the de 
scription of some new manual on 
other publication, put out by a manu- 
facturer and of particular usefulness 
to the contractor. Included with each 
description is a clip-off blank which 
the interested contractor may mail to 
the editor of Contractors’ Items. re- 
questing a copy of the manual. From 
the 1,000 contractors to whom a re- 
cent issue was sent there came 130 
such requests, a good ratio of return 
from any mailing. 
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$1 TYPE SURVIVOR CURVE ABD ITS DERIVED 
PROBABLE LIFE AMD STRAIGHT-LimE DEPRECIATION CORVES 
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PERCENT SURVIVING OR PERCENT DEPRECIATION 
Xe 
~— 
aed 
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The “Survivor Curve” is one of 
the modern tools used to measure 
depreciation of plant for tax 
purposes. Just as a “Mortality 
Curve” used by actuaries mea- 
sures man’s life expectancy as a 
basis for life insurance rates, this 
curve measures the life expect- 
ancy of your plant as a basis for 
depreciation estimates. 


TTC M MLCT Mul fs 


Using such modern techniques, 
here’s what EsBAsco can do for 
you: 

1. Eliminate a large part of the 
guesswork from your deprecia- 
tion estimates. 

2. Provide you with the proper 
annual depreciation rate. 

3. Provide statistical support for 
such depreciation estimates. 


LET EBASCO HELP YOU SOLVE YOUR 
TAX DEPRECIATION PROBLEMS... 


Its recommendations are backed 
by forty years’ consulting 
experience. 


EBASCO 


SERVICES 


INCORPORATED 


ast " 


Two Rector Street 
New York 6, N. Y. 


ty * 
£88 consv® 


Appraisal - Budget - Gusiness Studies - Consulting Engineering 


Design & Construction - Financial - Industrial Relations 
Inspection & Expediting - Insurance & Pensions 


Purchasing - Rates & Pricing - Research - Sales & Marketing 


Systems & Methods - Taxes - Traffic 


e 


Stay 
: &, 
- 9 
; fk ; 
a 
+ a ! 2° 
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..- planned especially for you to save you time and 
trouble. It’s so small...and yet so comprehensive... you 
can carry it in your pocket when you go to a job and 
have all information at your fingertips. 


This little pocket catalog includes the complete GUTH 
Line of precision-planned Lighting Equipment... every 
detail you need... all pre-digested into easy-to-find 
form for instant reference. 


Your copy’s waiting for you! Just write for Catalog 46 A-H. 


YOUR TEAMMATE IN preci planned LIGHTING 
i 





IGHTING 


THE EDWIN F. GUTH COMPANY, ST. LOUIS 3, MISSOURI 


a | 651 
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NEW EQUIPMENT 


Distribution Cutout 


To be UsED where high capacities are 
required, Type HC cutout, with an in 
8,000 amp at 
2.5 kv or 5,000 amp at 5 kv, has been 
announced by Westinghouse Electric 
Corp, Box 868, Pittsburgh 30, Pa. 
rated at 5 kv, 50 amp 
and takes any standard universal-type 


terrupting capacity of 


he unit is 


fuse link up to its capacity. It may be 
used on 2,400 and 4,800-y delta, 4,160-\ 
wye and 8.300-y grounded wye systems 

Available in dropout or non-dropout 
may be 


doors on standard EA 


models, the high-capacity door 
used to replace 
cutouts. 


Mobile Radio 


FoR OPERATION in existing channels 


without “spillover” 


mobile 


between stations 


channels, 2-way 


into adjacent 
radio equipment is announced by RCA 
Engineering Products 


Camden, N. J. The set 


152-174 me 


Department, 
is designed to 


operate in the hand 


een 


Known as the Carfone, the transmit 
metal 
larger than 


loud 


ter-receiver is housed in a 
shielded unit only slightly 
The 


a_ shoebox. controls and 


118 


speaker are combined for attachment 
under the dashboard. 

The manufacturer that a 
newly developed circuit for automatic 
modulation control locks the voice in- 


put level at a constant amptitude. The 


advises 


unit is designed for rugged operations. 
even over rough and broken roads. 


Immersion Heaters 


DeveLorrep for high-pressure. high 


temperature applications. Chromalox 


multiple-element electric | immersion 
heaters have been announced by Edwin 
L.. Wiegand Co, 7513 Blvd 
Pittsburgh. Pa. Capacities of the new 
heaters, designated as Type TMO, vary 


from 1 to 100 kw and are 


Thomas 


obtained 


arranging groups of tubular elements in 
their mounting flanges. 
The heating elements, of triangular 


cross-section, are welded into the 


neavy 
forged-steel flanges and are 


permit the 


so arranged 


is to liquid to circulate 


freely. Units are available in steel. 
stainless steel or Inconel sheaths as re- 


quired for various corrosive liquids. 


High-Pressure Valve 


PERMITTING economical installations 


hy use of smaller valves, a new design 


for cast steel valves has been developed 
by Edward Valves, Inc, East Chicago. 


Inc. Characteristics of the design are 


February 26, 


eported to include a decreased pressure 
loss and a reduction in weight and body 
=17¢ 

Stop and non-return valves in 900, 
1.500 and 2,500-ib ASA classes. in either 
the globe or angle design. use the body 
They are 
available with pressure-seal or bolted 


welded ends. 


for all sizes 6 in. and above. 


vonnet and with flanged or 


Portable Soldering Unit 


FoR SOLDERING small motors, switch- 
wards and other electrical equipment, 
a light duty, 450-w Thermo-Grip solder- 
Ideal 
Operat- 
ing on the resistance-heating principle, 
the tool is ideal for use 
places and inflammable surroundings, 


ng tool has been announced by 
Industries, Inc. Sycamore, III 


in inaccessible 


iccording to the company 


The power unit and case measures 
914 x 6 x 884 in. and weighs 16 Ib. 


5.3 and 4.2 v are 
ivailable in each unit. All 
fully 
replaceable 


Soldering heats at 
leads and 
attachments are insulated and 


electrodes are 


Expanded Scale Voltmeter 


switchboard 
ise in utilities and large industries, an 


DesicNep for general 
indicating voltmeter with an expanded 
has been announced hy General 
Meter and Instrument 
Division, Schenectady 5, N. Y. 

The seale, 7.1 in. long and spanning 
250 deg about the center, is expanded 


scale 


Electric Co’s 


1949 @ ELECTRICAL WORLD 











‘a 


ae Clg 


_/ —_— - 


ing aport (fr 1h eed 


ey 
ath hl e turned com- 


Pelt ko Ss La > 
3 


(eaten 
fit over 
pletely ° 


Hubbard Research and Development Engineers have, by their 
own volition, established a sort of ‘‘Sword of Damocles,’’ which they 
like to imagine is hanging over their heads, and which bears the 
related admonitions—''Greater Efficiency!’’—‘'Fewer Parts! 


Consequently, they strive to follow these directions in every new 

design which they conceive, and are constantly reviewing old 

(ee products to improve, if possible, their original thinking. The Lamp 

lela Lead Brackets illustrated above are but one of many items which 

os have kept the sword from dropping. “Greater Efficiency’’ and 

PT CL aa tight- ‘Fewer Parts’’—Both characteristics have been built into Numbers 
fe} 


pees cakts 180, 181, 157 and 158. 


Head 
Pi tad ca 
Pr Ae ee 


HUBBARD anno COMPANY 


PITTSBURGH <== OAKLAND, 
CHICAGO (fa CALIF. 
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over the most frequently used range 


from 90 to 130 v. Detection and measu 


ment of O.5-y variations may be made 


is claimed 
the 


within that range. Accuracy 


to within pius or minus 0.5) in 
range of 105 to 125 v and plus or minus 
1°? over the expanded range. 

Scales applic able to potential trans 
0 for voltages above rated can be 
supplied, as well as a black scale with 
Bulletin GEC-218A 


information 


' 
white markings 


contains further 


Street Lighting Brackets 


and hig 
brackets 


arms (8-20 ft 


FoR ADEQUATE street 
lighting. 
ft in 
in length) have heen developed by Hub 
bard & Co, 6301 Butler St 
lL. Pa. Ulustrated is the 
bracket. 

Mast 


brackets are available in both 114 


upsweep type 


length) and mast 


' \ 
Pittsburgh 


one-piece tv pre 


available in’ 14 4-in 


arms are 
mpe; 
mounted 


ind 2-in pipe Designed to he 


by one man, the brackets are adaptable 


A 


A 
/ 


instal 


The manufacturer states that 
ind mast arms exceed the 
nom strength requirements of the 
EEILNEMA Street Lig 


tin (Lom 


Flame Failure Safeguard 


Po GIVE protection against the hazard 


of explosion caused by flame failure in 


industrial oil burner installations, Com- 


Control Broadway. 


12, Mass.. 


bust on ( orp. 


Cambridge announces a svs 


120 


tem for supervising both the pilot gas 
flame and the main oil flame of fully 
rhe equipment 
flame rod Type 
Type 


oe a ih 
automatic oil burners. 

consists of electronic 
photoelectric scannet 


5 and programming control Type 


In operation the flame rod “feels” the 
gas pilot flame. If the 


not come on or is unsuitable for propet 


pilot flame has 
ignition, the flame red signals this con 
dition to the programming control and 
the burner shuts down before the main 


With 


valve 


oil valve opens proper ignition. 


he main oil opens and the oil 


flame is then monitored by the seanne: 


control 

11S on 
eyele supply. the system is reported to 
( H4753 con 
and 


Operating trom a 230-v 60 


consume 20 w. Bulletin 


tains further specifications infor 


ation 


All-Purpose Crane 


THE ALI Handi-Crane with 
a lifting capacity of four tons is being 
manufactured by Clyde Tron Works 
Inc. Duluth, Minn. Mounted on a 


Minneapolis-Moline tractor, the 


PLRPOS! 


crane 
can revolve 320 deg. The operator's seat 
is offset to provide full visibility. The 
welded steel boom is raised and lowered 
whic I 


by means of a hvdraulie cylinder 


permits indep ndent boom topping at 
VIP-10 
this 


ill times. Cireular contain 


plete 


omy erane 


spectheations oat 


Electric Furnace 


PrRovVipING heat control over the range 
from 100 F up to and including 2.000 F, 


} 
nas 


a floor model electric furnace heen 
introduced by K. H. Huppert Co. 6830 
Ave, Chicago 37. Ill 

the No. 11 FM Special 


has two sets of heating elements 


Infitrol 


Cottage Grove 
Phis furnace. 
each 
set controlled by an step-less 
input controller, with the temperature 
the third 
controllers 

The fur 


nace chamber is 8 in. wide, 6 in. high 


automatically by 
a Capac itrol All 
ire integral parts of the unit 


COVE rned 


control, 


and 12 in. deep. Overall dimensions are 


February 26, 


24 in. wide, 29 in. deep and 68 in. high 
Standard operation is preferable on 
220 v, 


phase and 220-y 


single phase, but 110-v single 
3-phase models are 
Power 


available consumption is_ re 


ported at four kw. 


Capacitance Meter 


For and testing small 


capacitors up to 1,200 yf, Type 1612-A 


MEASURING 


r-f capacitance meter is announced by 
General Radio Co, Massachusetts 
Ave, Cambridge 39, Mass. 


275 


Ranges of 0 to 80 f and 0 to 1.200 
suf are provided, with automatic rang 
switching as the dial is rotated. Meas 


urements are made at a frequency o 


Ime. The instrument operates on either 


an a-c or d-e 115-y supply 


Motor-Generator Set 


FoR OBTAINING five or six currents of 
different 
motor and generator assembly is manu 
factured by Kato Engineer ng Co. Man 
kato. Minn. 5 


0. 50 and 60 eyeles are 


frequencies simultaneously, a 


Frequencies such 2 
available. 

The machine illustrated is built for 
telephone exchanges where five freque n 
cies are necessary to permit selective 
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THE PINCO NO. 735 


. is a better insulator because of: Pinco 
Porcelain . . . beaded edge petticoats . . . 
Pinco Resilient Compound, used where 
metal joins porcelain . . . neat Portland ce- 
ment used to assemble porcelain parts . 
bearing surfaces of metal parts machined 
for perfect alignment . . . mounting and 
clamping holes jig-drilled for accuracy. 


SPECIFICATIONS (Per Unit) 


Dry Flashover 100 KV 
Wet Flashover . 9S KV 
Leakage Distance 33 in. 
Dry Arcing Distance 15 in. 
Wet Arcing Distance 9% in. 
Torsion Strength, inch-Ibs. 40,000 
Tension Strength, ibs. 20,000 


These Pinco No. 735's [in an 
eastern 115 KV sub-station) were 
installed 21 years ago and 
are still RIGHT on the job 


STACKS OF EVIDENCE 


... that Pinco No. 735’s are RIGHT 
FOR the Job... ON the Job! 


In 1925, Pinco revolutionized switch and bus insulator design by 


The design Pinco No. 735 made obsolete. 


introducing the 735, with radically different profiling and con- 
touring which greatly increased flashover and leakage protection 
and reduced the possibility of cascading in stacks. 

Pinco 735’s have been revolutionizing industry standards of per- 
formance and longevity ever since, on installations of all types, and 
all voltages including 220 KV... proving that Pinco design and Pinco 
manufacturing techniques inevitably combine to solve insulator 
problems once and for all! So, when you put it up, put it up to Pinco! 


READY SOON! ... A new and different PINCO Catalog is on the way. 
Reserve your copy today by writing to us or the nearest JOSLYN office. 


—and how the Pinco No. 735 improved it. 







































































































































At almost every turn you need compressed air! 


The check list (at right) indicates some of the many 


compressed air jobs to be done, all of which are 


accomplished easily, quickly and economically with 
Schramm Air Compressors. 

Here’s why you protit, as others have, by using 
Schramm: they're compact, lightweight, €asy tO start; 
built for rugged jobs, to provide a continuous flow 


of air. 


Important features include 100 water cooled; 
mechanical intake valve; forced feed lubrication and 


easy, electric push-button starting 


Performance everywhere has proved Schramm Air 


Compressors can do any compressed air job you require. 


Write today for list of models and sizes. 


SCHR AMI 





THE COMPRESSOR PEOPLE © WEST CHESTER © PENNSYLVANIA 
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Rock Drilling 
Breaking Pavement 
Trench Digging 
Clay Spading 
Sheet Pile Driving 


Backfill Tamping 


Caulking Pipe Lines 
Spray Painting 
Sand Blasting 
Digging Post Holes 


Pneumatic Grease 


Guns 
Pneumatic Tools 
Spraying Metal 
Spraying Enamel 
Riveting 
Steel Drilling 
Wood Boring 
Scaling 
Chipping 
Caulking Boilers 


Cleaning Boiler 
Flues 

Cleaning Engine 
Generators 

Operating Air 
Hoists 
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ringing on party lines. Generator ca- 
pacity is 150 w at each frequency. A 
synchronous motor drives each genera- 
tor through a silent chain drive. By 
proper selection of gear ratios each gen 
erator can be made to produce the de 


sired frequency. 


Time-In-Process Recorder 


AN INSTRUMENT for recording time- 
in-process has been developed by The 
Bristol Co, Waterbury 91. Conn. This 
instrument gives a reading on a uni- 
form scale and chart of rate of con- 





veyor movement, directly in terms of 
total time consumed by work in travel- 
ling through a process. 

Applications of the recorder include 
such continuous equipment as furnaces 
for metal annealing, tempering and 
hardening, drying and baking ovens and 
ceramic kilns. 


Recessed Lighting Fixture 


DesIGNED to step up light output and 
lower surface brightness, a lens-down 
light is available from Lightolier, Inc, 
11 FE. 36 St, New York, N. Y. Known 








IS YOUR NEW DESIGN «4 GC 1 IN MORE WAYS THAN ONE? 


New designs in radio, television and electrical 
appliances call for resistance to higher tempera- 
tures.... And here’s just the wire to make connec- 
tions wherever higher ambient temperatures must 
be met. 

It is Intelin IN-108—product of the Selenium- 
Intelin Division of Federal Telephone and Radio 
Corporation. Its insulation, developed by Federal, 
is based on VINYLITE Brand Plastics. 

This construction has received Underwriters’ 
Laboratories approval for operation at 90° C. 

Economical VINYLITE Brand Plastic insulation 


materials are bringing many other equally spec- 
tacular advantages to wire and cable users. They 
provide thinner walls, saving space and, of course, 
weight. All types are highly resistant to abrasion, 
to most chemicals, to grease, oil, alkalis, moisture 
and sunlight. 

Even at low temperatures, VINYLITE Plastics are 
inherently flexible. Either non-flammable or slow- 
burning types are available. Write Department 
ES-28 for full information. Ask for the informa- 
tive booklet entitled: “VINYLITE Plastic Wire and 
Cable Compounds.” 


Vinylite , 


PLASTICS : 





BAKELITE CORPORATION, Unii of Union Carbide and Carbon Corporation (ig 30 East 42nd Street, New York 17, N. Y. 
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Ce oe ‘ eo? 4 Pad e America’s privately-owned power 
‘ \ companies aren't letting this nation 

go power-hungry. They are keeping 
ahead of its ‘insati¢ble appetite 

for kilowatts by providing new 

ry a be , steam-electric ganerating facilities 
F , ae " at the gréatest rate in history 
For example, dots on this map 

a represent central stations where steam 
for over 9 million kilowatts of new 

capacity is being supplied by B&W Boilers 

ry either placed in service or ordered since V-J 
8 J Day. Included in these new units are the largest central 

station boilers ever designed 

Nation-wide acceptance of B&W Boilers is as 

td : see . old as the central-station industry. itself. In the future as 

in the past, power companies can depend upon 

* “ . B&W for boiler designs that will continue to help 

r supply America with adequate, dependable 


power at the least possible cost. 
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THE BABCOCK & WILCOX CO. & WILE 
General Offices: 85 Liberty St., New York 6, N.Y. Works: Alliance and Barberton, O.; Augusta, Ga 
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Tey 
No. 2685 Standard Type M. & E. 15,000 pound 


i 10 


No. 2689 Super Rugged Type M. & E. 15,000 pound 


3d 2 3 8S 
INSULATOR CORP. 


MSL I 
U. S. A. 


as Calcu-lite, the fixture employs an 
alumilited reflector and a colouvered 
lens, the verticals of which are opaqued 
with colors of either black, coral or 
white. 

The inside lens surface is strippled 
(pebbled) to increase light dispersion. 
A cone of useful light of about 45 deg 
is reported. Available in 4, 6, 9 and 
ll-in. diam. lens-down lights can ac- 
commodate lamps with wattages rang- 
ing from 75 to 500 w. 


MORE NEW PRODUCTS 


about which you should know 


Bostwick Laboratories, Bridgeport 5, 
Conn., have developed a 16-0z handy 
fire extinguisher for hydrocarbon, elec- 
trical and paper fires, that is reported 
to throw a stream of carbon tetrachlo- 
ride 18 ft. . Steber Mfg Co, Maywood, 
Ill, announces a weatherproof, alu- 
minum lamp holder for PAR-38 and 
R-40 lamps which may be mounted 
singly or in groups up to five on 1% 
or 2-in. pipe and has UL listing. ; 
Tilden Tool Mfg Co, 1995 N. Fair Oaks 
Ave. Pasadena 3, Calif., manufactures a 
rotary drill bit with sintered carbide 
cutters that is said to penetrate concrete 
at a rate greater than 2 in. per min in 
diameters of from ‘4 to 2 in 

Richmont, Ine, 2810 E. llth St, Los 
Angeles 23, Calif., has available a 
torque bar which may be preset for and 
indicates by sound and touch torque 
within a range of 200 to 600 ft Ib... . 
\utomatic Transportation Co, 8 S. 
Dearborn St, Chicago 3, IL, is produc- 
ing an electric stacker, the Transider 
Stacker, on which the driver is seated; 
which can lift up to 3,000 lb. . . . Induc- 
tion Heating Corp, 181 Wythe Ave, 
Brooklyn 11, N. Y., have designed a 
gear hardening machine which is 
claimed to automatically heat, quench 
and index gears ranging from 20 in. in 
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(SOLVES YOUR SWITCHING PROBLEMS 


@ You’re watching the blade and contacts of a Hi- 
Voltage Switch close .. . firmly, positively and easily. 
This vertical “in-out” action has made contact life un- 
limited. Endurance tests in the laboratory... thousands 
upon thousands of switch operations... have shown 
no appreciable wear of Hi-Voltage contacts. We have 
never received an order for replacement contact parts. 
They don’t wear out .. . they don’t overheat . . . they 
don’t need adjustment . . . they don’t need cleaning. 


The line-type contacts are silver-nickel, welded to 
copper... combine low resistance with low friction. 
Stainless steel springs maintain maximum conductiv- 
ity. Operating effort is applied directly to the switch 
arm. A simple mechanical linkage controls the 
smooth, powerful motion. The entire switch is engi- 
neered to eliminate failure and wear. 


Ask your Joslyn salesman to show you more money- 
saving advantages of Hi-Voltage switches. He will 
help you select the best switches for your installations, 
offer sound installation advice. 


~ EQUIPMENT COMPANY 


4000 EAST I16™ STREET + CLEVELAND 5, OHIO 
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hown above are the operating charac- 
teristics of the 10 ampere Kearney OCR. 
It is ne and the slope is the same for 
all ratings , 10, 15, 25, 35 and 50 am- 
pere. aaah characteristics charts are 
available for all Kearney OCR’s — simply 
specify the rating in which you are inter- 


ested when you make your request. 


a 
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FIG 2 
SPECIAL POLE HANGER NO '6625 
ne j 
p= 
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t ow you can take advantage of the improve- 













ments found only in the Kearney Oil Circuit 








| cz 
Recloser. ies rae 8} 
The larger physical dimensions, greater oil OPEN SR § | 
capacity and greater arc quenching ability of os loa Pt 
the Kearney OCR are your assurance of less A | "THRU sours ” 
maintenance and less frequent oil changes. The id | ® [oy >—! 
new time current characteristics enable you to “4 ; = oy 
use the Kearney OCR regardless of the type *e cia idee: 
now on your poles, and thus grade up your 3 
service for the increased loads of tomorrow. Be ciostoy | <2 sours 3x2" 
snes 4 , 
At the right are sketches showing the sim- a 
plicity and varied methods of installation of the kg om - 
Kearney OCR on poles or crossarms. s | 
ee ' 
FOR BETTER CONSTRUCTION AND MAINTENANCE dog 


SPECIAL CROSSARM HANGER FOR 
SINGLE DOUBLE ARM MOUNTING NO. 17206 






TKEARNEY | 


mmee CORPORATION 
ST. LOUIS, MO. 






Canadian Plant, Guelph, Ontario 


ae # 
— 
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CREOSOTE 


PILES 
30 YEARS 


against decay and marine borers. Many 


Pressure-Creosoted Piles 


give unrivalled protection 


creosoted marine piling installations are 
reported sound and serviceable after more 
than 30 years of use. Pressure-creosoting 


lowers maintenance costs 


DECKING s car sure- 
SR PENNS creossted decking, waseids 
tracked for its first mayor repairs atter 14 
ininterrupted years of service. Usual life 
j 


ot untreated car decking is about curs 


BRIDGES This is one of several pres 
40 YEARS sure-creos ad timber 


bridges which is still in use after more than 


Notonly did pressure-cre cutmain 


noe COSts prolong 
10 years. The resistance of pressure-cre 

soted bridges to decay, vear in and year 

out, assures uninterrupted service and low 


annual replacement costs 


POLES On the average, Pressure TIES 
30 YEARS Gs 25 YEARS 


expectancy of 30) years. Pressure-creosoting ol 


Pressure-cre woting pays off 
ed Poles have a life to railroads. The long life 
u pressure-creosoted ties (25 vears isn't 
otters proved pertormance and depend 


unusual) has cut replacement costs $88 
ability 


500,00 annually. 


All Standard Specifications 
tol arf ad j 
(( a ypes of Wood Preservation 


x PPERS CREOSOTE 
\ VW 


KOPPERS COMPANY, INC. Pittsburgh 19, Pa. 
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diameter, with a 12-in. face or larger 
with 20-kw equipment. 

Interstate Mfg Co, Hudson, Mass., 
have introduced a waterproof lineman’s 
suit with Scothlite marking tape to 
make the wearer at night visible up to 
400 ft Allegheny Steel Band Co, 
Carnegie Pa., now produces strip steel 
strapping and seals, together with ac- 
cessories, for use in banding packages, 
bales, boxes and pallets American 
Cyanamid Co, 30 Rockefeller Plaza, 
New York 20. N. Y., have announced a 
demineralizer, consisting of a dispos- 
able cartridge of ion-exchange resins, a 
cartridge bracket and an electrical con- 
ductivity tester, which is reported to 
deliver the chemical equivalent of dis- 
tilled water at a rate of 10 gph (max). 

Juniata Co, Park Building, Pitts- 
burgh 22, Pa., has available a portable 
ladder stage of aluminum alloy and 
waterproof wood that affords a working 
area of 26 x 24 in W. L. Maxson 
Corp, Unimax Switch Division, 460 W. 
34th St, New York 1, N. Y., is produc- 
ing an aluminum-cased, splash-proof 


precision switch, Model KMX, which 


measures 14% x 2! 


1 x 7% in. and permits 
either left or right hand mounting. 

Elweil-Parker Electric Co, Cleveland, 
Ohio, now produces an electric indus- 
trial truck for tiering loads up to 2,000 
lb with a lifting mechanism operated 
by a low-pressure hydraulic system... . 
Stevens Mfg Co, Mt. Pleasant, Mich., 
has announced a pipe and utility rack 
for pick-up and panel trucks that folds 
out of the way when not in use to pro- 
tect the grille. . . . Eutetic Welding 
Alloys Corp, New York 13, N. Y., has 
developed a welding rod called Eutec- 
trode 24/49 for work on gray and alloy 
cast iron; to be used with a-c or d-c 
power supplies. 

General Electric Co, Schenectady 5, 
N. Y., is manufacturing a_ balanced 
wave system for Inert-Are welders that 
is reported to reduce the duration of 
radio interference to a fraction of a 
\tlas Sponge Rubber Co, 
806 E. 61st St. Los Angeles 1, Calif.. has 
rubber 


second, 

announced industrial sponge 
mats available in black or green 47-in. 
inits for use on concrete or tile floors 
to reduce leg strain... . Compeo Corp, 
2251 W. St. Paul Ave, Chicago 47. IIL, 
has a table-model tester for fluorescent 
starters that indicates 
whether units are worn out or defective; 


lamps and 


operates on 110-y. 60-cevele power 

Catho-Lite Co, Inc, 4122 W. Belve- 
dere Ave, Baltimore 15 Md., has de- 
signed a cold cathode slimline lamp, 
the 96T8, which features a cloverleaf 
single pin base, for currents up to 200 
ma. ... Crescent Truck Co, Lebanon, 
Pa., is now producing electric industrial 
fork trucks equipped with penumatic 
tires and an automatic self-loading 
-coop in capacities up to 15 cu ft 
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Plus greatest plug-in safety... 
Federal Noark Bus Duct 


FOR PLUG-IN POWER where you 
want it, when you want it, be sure you 
get the extras that come in industry's 
. Federal Noark 
Bus Duct. Utmost flexibility ...insulated 


“convenience outlets’. 


openings for complete safety in apply- 


ing and removing plug-in devices. 


Federal Noark Bus Duct has four- 
channel strength—sides, top and bottom 
are all rigid. Rugged bus bar insulators 


’ 


are mounted on 12” centers for high 
electrical safety and mechanical 
strength. Adjustable hangers reduce 


both installation time and cost. Contacts 


at bolted connections are silverplated. 

See your Federal Distributor about 
Federal Noark Bus Duct. And write us 
for your copy of Bulletin 180 giving full 
descriptions and data. Federal Electric 
Products Company, 50 Paris St., Newark 
5, New Jersey. 


—_@FEDERAL wean 


BUS DUCT 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, Circuit 


Breakers, Panelboards, Switchboards, Bus Duct 
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* Sales offices in principal cities. 









NEW UTILITY STATIONS C-E EQUIPPED 






Includes stations placed in operation since 
the war (in white) and those under construc- 
tion or being engineered. 








TIDD 
JENNISON 
CECIL LYNCH 
ree 
MEREDOSIA 
a 
O. H. HUTCHINGS 
REX BROWN 
HICKLING 
B. C. COBB 
RUSSELL 
SEWAREN 
POSSUM POINT 


PORT JEFFERSON 








A timely addition to the electric generating capacity of the 
Long Island Lighting Company’s system was achieved 


early in December when the first unit of its Port Jefferson 


CUTLER . , : > 
Station went into service. 
GADSDEN 
WHITE RIVER Ideally situated at the head of Port Jefferson Harbor, 
ORAN this fine new plant will not only provide for the rapidly 
\ ; 
——— growing power requirements of eastern Long Island but 
COUGHLIN I ht a : ‘ll k iniatibe. deal 
through transmission connections will make a highly desir- 
WOOD RIVER mn r _— 
JIM HILL able addition to the margin of safety between the system’s 
DAN RIVER generating capacity and present peak demand. 
W. SPRINGFIELD . ' ‘ P ; 
Steam for this new 40,000-kw turbine-generator is sup- 
DUNKIRK aon : 
niTus plied by a C-E Steam Generating Unit, sectional elevation 
HUTCHINSON of which is shown on the opposite page. Construction work 
TWIN CITIES in preparation for the installation of a second 40,000-kw 
DALLAS unit —scheduled for service late in 1950—has already begun. 
EDGE MOOR rm™.: ° o eesllane ‘ , es 
This, too, will be served by a C-E Steam Generating Unit. 
YATES ' ; 
“base Services . are Cc : ing engi ers B-296 
CONTRA COSTA Ebasco Services, Inc., are the consulting engineers. B87 
LEE 
CLERMONT 
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The cross section at the right shows the C-E Unit that 
recently was placed in service at the Port Jefferson 
Station. It is a 3-drum unit with 2-stage superheater. The 
boiler surface is followed by an economizer ond regenera- 
tive type air heaters. The unit is designed for pulverized 
coal firing, using bowl mills and vertically-adjustable, 
tangential burners. Oil can be used as an alternate fuel 
and is being employed during initial operation pending 


completion of coal handling equipment. 


Tid wal | 


200 MADISON AVENUE, NEW YORK 16, N.Y. 
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Wagner Power Transformers are transformers with 
a reputation for Quality—established through more 
than fifty-five years of service to the power industry. 
Meticulous attention to even the smallest details of 
construction is responsible for this reputation. 


Liberal design, coupled with painstaking care in 
manufacture, has given Wagner Power Transformers 
the stamina to maintain a continuous flow of power, 


even under the frequent overloads demanded by 


today’s requirements on system capacity. 


REPUTATION by 





BRIDGE BRAKES - 






Wagner Built means 
PRECISION BUILT 





6 


Users of power transformers will find it to their 
advantage to consult Wagner on their next trans- 
former installation. Users of Wagner transformers 
also profit by nationwide service facilities. 

Twenty-nine branches, located in principal cities, 
and manned by trained field engineers, are at your 
service. Bulletins TU-180 and TU-IS1 give informa- 
tion on the complete line of Wagner Transformers. 


Wagner Electric Corporation 


6456 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 


Consult Wagner Engineers on All Transformer Problems 


re 






POWER AND DISTRIBUTION TRANSFORMERS + 


ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 


MOTORS + 


Wasner 








UNIT 1 SUBSTATIONS 
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Boston Edison Executives 
Assigned New Duties 


John T. Ward has been appointed 
vice-president in charge of engineering 


ind operations, Boston Edison Co. He 





JOHN T. WARD 


joined the 194] as head 


of the radio department 
Mr Ward had been associate professor 
of chemical engineering at the Massa 
Institute of 
then director of the research laboratory 
for the M. W. Kellogg Co. New York 
He became vice president of the Boston 
1942 and ha- 
responsibilities in administration since 

Robert E. Dillon has bee: 


vice-president and assistant to the presi 


eompany in 


Previously 


chusetts Pechnology and 


utility in had increasing 


designated 





ROBERT E. DILLON 
dent. His recent title of chief engineer 
has been eliminated for the present. and 
he will 
rate and statistics department, of which 
Russell Hastings is addi 


have immediate charge of the 


director, in 
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NEWS ABOUT PEOPLE 


handling special assignments 
from president and 


James V. Toner. Mr 


known in the 


tion to 
general manage! 
Dillon is 
field 


is head of the produ 


widely 
operating through 
is long service 
tion activities of thre ind later 


OULPany 
s its chief engineer 


John A 


issistant 


Herlihy has been appointed 


general manager. He will 


continue as vice-president in charge of 
procurement, stores and service 


Wilfrid L. Dwver has | 


been appointed 


ting merchandising manager of the 
ompany Julius Daniels. for many 
ears head of that branch, has been 
ospitalized for some months 

Coincident with the above manage 


ent changes an operating committee 


is heen formed to co-ordinate the fur 


tions of the transmission 


pro luction 





d distribution departments. This wil 


iinman in 


months, and ix planned for each me 
ber t serve during the next two vear 
Several meetings will be held weekly 
ind during his term each chairman ts t 
he dissociated from his regular cutie 
ind serve as a connecting link betwe 
the departments and the vice-president 


in charge of engineering and operatiot 
are C. A 
hairman (who is alse supe! 


engineering } H W H 


Phe members of the committee 
Corne 


ntendent of 


Wellington, E. C. Rue, D. F. Tullos 
S. M. Jones, G. U. Parks. J. F. Arch 
bald, G. A. Orrok. D. E. Washburn and 


H. L. B. 


partment, 


Kurth. The ¢ 
under Mr 
tinue to report to Mr 


ngineering de 
will 


Ward. Mr 


Corney, 


ney will also supervise the technical 
standards and test section (generally 
known as the « ompany’s laboratory 
1949 


rotation every twe 


Cor- 


Ohio Brass Co Elects 
New Executive Officers 


Announcement has been made by the 
Ohie Brass Co, Mansfield. Ohio, of the 
election of W. A 
president and treasurer and of Ephraim 
H. Brown as secretary. At the 
time Louis J. Ott was appointed gen 


Springer as vice 


Sane 





W. A. SPRINGER 


eral sales manager aud R. A. LeFevre 


advertising manager 
Mr Springer started 
1912, serving in 


es including that of 


with the com 


pany in various ca 


pacit trafhe man 





LOUIS J. OTT 


1930 
he was elected treasurer and three years 


ager and assistant treasurer. In 


later became se 

Mr Ott worked in the factory during 
summer vacations and joined the adver- 
department in 1928 following 
graduation from Amherst College. Since 
1935 he has 


retary-treasurer 


tising 
: ny 
heen advertising manager 


135 


FACTS 
TL 


WSs 


WHEELER 
BALLASTS FOR SLIMLINE 


We believe a fluorescent ballast should — besides operating a 
lamp — give the user the assurance that he is incorporating into 
his product the best ballast obtainable. He should feel that he’s 
getting quality materials assembled by experts and tested to rigid 
specifications before they go into his fixtures. 


Wheeler ballasts tor slimline lamps meet the most exacting 
requirements. They're designed to give added lamp life, with 
a minimum of operating heat and noise. They're rated conserva- 
tively, built to uniform standards of dimension and carry the 
Wheeler guarantee without reservation. All Wheeler ballasts 
for slimline fluorescent lamps are approved by Underwriters’ 
Laboratories, Inc. 


AVAILABLE NOW: 
Wheeler two-lamp ballasts to operate the 9618 
slimline lamp at 200 and 300 milliamperes. 


AVAILABLE SOON: 
Wheeler ballasts to operate one and two slimline 
lamps for the other sizes and ratings. 


Place your orders now. A Wheeler Ballast is good “insurance” 
for your slimline fluorescent application. 


THE WHEELER INSULATED WIRE CO. inc. 


DIVISION OF THE SPERRY CORPORATION 


and, in addition during the war vear- 
he handled the company’s relation with 
the War Production Board. 

Mr. Brown, who had also worked in 
the factory during the summer vaca 
tions started in the sales department in 
1924. He has been assistant to the 
president and to the senior vice presi 
dent until his election as secretary 

Mr. LeFevre has been identified with 
the advertising department of the com 
pany since 1936 


Shea Elected President 
of Star Electric Motor 


Harrie T. Shea has been elected pres 
dent of the Star Electric Motor Co 
Bloomfield, N. J., and Elvin E. Hallan 


\ 
HARRIE T. SHEA 


der, former president, has been made 
chairman of the board. 

Since Mr Shea’s release from the 
Army, he has been associated with Bear, 
Stearns & Co, investment bankers of 
New York, the pring ipal stockholder of 
Star. For the past six months he has 
heen active at Star as chairman of the 
executive committee of the hoard of 
directors. 

Son of the late Emil FE. Hallander 
one of the founders of the company, Mr 
Hallander has been connected with the 
company and its affiliates for 17 years 
ind has been president since 1946. He 
resigned as president to continue his 
own technical consultant service. which 
he has been conducting together with 
company responsibilities 


Fred E. Darr, formerly connected with 
the Menard Electric Cooperative. 
Petersburg, [ll., is now identified with 
the Illinois Valley Electric Cooperative 
at Princeton as public relations direc 


Ad 1302 EAST AURORA STREET - 
WATERBURY 91, CONNECTICUT 


Robert F. Edwards has been appointed 
jm: a 


[ Sah ENDABILIT : MAGNET WIRE - COILS - COMMUNICATIONS EQUIPMENT 


section engineer in charge of the syn 
chronous motor and vertical generator 
section of Elliott Co’s Ridgway Division. 
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COTTRELL Electrical Precipitator is a major plant 
A investment. Once installed it is operated over a 
period of many years, thus multiplying year after year the 
benefits of top notch design and installation. 

And because of the many factors affecting the operating 
and collecting efficiency of a COTTRELL Precipitator, probably 
in no other field do the experience and “know-how” of the 


organization designing and installing the unit play a more 


installation. That is why it is so important to remember 


this fact... 


1 THE ENERGIZING SYSTEM, as its name 
® implies, is the portion of the unit 
wherein the power is brought in, the voltage 
stepped up, then rectified to provide the uni- 
directional high voltage current supply for the 
Electrode System. 


THE ELECTRODE SYSTEM consists of the 
® high-tension ionizing electrodes and col- 
lecting electrodes through which the suspen- 
sion-laden gas is passed to be cleaned. These 
electrodes can be of various designs, shapes 
and patterns and are equipped with various 
“rapper arrangements which assist in keep- 
ing the electrodes clean of recovered 
materials. 


THE HOUSING OR SHELL includes the 
® structure containing the Electrode and 

























Energizing Systems as well as the gas ducts 
and distributing system, the hoppers for re- 
ceiving the collected material and other mis- 
cellaneous equipment. 


WESTERN 
CORPORATION 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 

















COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 








Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG, NEW YORK 17 ¢ 1 LoSALLE ST. BLDG., 1 N. La SALLE ST., 
CHICAGO 2 « HOBART BUILDING, SAN FRANCISCO 4 CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTO., DOMINION SQ BLOG MONTREAL 
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Important points to know about 


COTTRELL Electrical Precipitators 
ea 


important role in influencing the overall performance of the 


p Western Precipitation Corporation is the organiza- 
tion that installed the first successful coTTRELL Pre- 


ee en mre 


Basically, a Cottrell Precipitator consists of three major 


divisions each in turn consisting of many separate elements . . . 


Each of these three major divisions, together with their many individual parts, 
must be carefully engineered into ONE integrated and precisely-balanced unit to provide 
the successful and continuously-operating COTTRELL Precipitator. This series will take 
these major units apart to show in greater detail how the individual parts function and 
the varying types of design and construction. Watch for them. 















cipitator over 39 years ago, still operating efficiently 
... and has consistently developed new refinements, 
new techniques, new applications that today have 
made it world famous in the science of recovering 


dusts, fly ash, mists, fogs and other suspensions from 









gases. 





This is the first of a series of advertisements briefly out- 






lining the important elements that go to make up a COTTRELL 
installation. Only long experience coupled with highest engi- 






neering ability, can assure the proper combination of these 





elements into a COTTRELL installation best suited to your par- 





ticular requirements! 


































10 COTTRELL ADVANTAGES 


—s make Cottrells Unsurpassed 
, for all types of recovery problems 
hot or coid, wet or dry ; 


‘ 





LOWEST 


—only @ fe 
w.g. 


DRAFT Lo 
w tenths of an 2t 











2. LOWEST 
—only 4 MER cost 


cu. ft. of ges clean” Pet 100,000 






3.LOW ES 
COST — =) MAINTENANCE 


m : 
Parts, no fire hae few moving 










4.LOWEST LA 
— Operation can 
matic, if desired, 


BOR co 
be fully poe iad 








5. LONGEST 
installation tilt “os 
9 years of continu 


early Cottrell 
Operating after 
Ous service. 
















6. HIGHEST E 
FF 
— recovery eficiently oe NSY 


00%, is desired. ¥ approaches 













% UNIVERSAL APPLICABILITY 


, ¥ suspension, solid 


im any _— , 
temperature ae over wide 











8.ANY Capacity — 
ew c..m.— or milli 
ease. 





handle « 
ons— with equal 

















9. 
ae UM FLexiBitity 
installation lequirements.” varying 












10. LOWEST OVE RALL Cost 


~~ cost less per 
year of servi 
less per ton recovered. Clten 





Do You Have This Helpful 








ottrect Booklet? In 28 Pay for them: 
; ages of miata eeu months — always ani @ few 
— ‘" = years. hin @ few 











illustrations and descriptive 
data, it answers many of the 
questions engineers ask about 
corTaete design and construc- 
tion. Send for your free copy. 
Ask for Bulletin C103! 








Prior to joining Elliott in this capacity, 
epe ri Vir Edwards was engaged in the design 
of both large and medium-sized syn 


hronous motors 


on 
Andrew H. Grimsley has retired from 
R the Federal Power Commission after 
= 15 years of service. He was chief of the 
consolidations section of the commis 
L sions bureau of power at the time of 
Ong is retirement. Prior to his connection 
“ s vith EPC. Mr Grimsley was engaged 
Relialde Senuice n varied engineering work for more 
an 35 years. While serving as vice 
president and general manager of Vir 
einia Public Service Co, Charlottesville 
© consolidated six operating companies 
ind established the central operating 
organization for the National Public 
Service Co, Later he became vice-presi 
dent of the General Engineering & 
Management Co of New York in charge 
f Western United Gas & Electric Corp 


properties 


Made of R. Plymire. assistant manager of the 
Malleable Iron central division of the Puget Sound 


Power & Light Co at Seattle. Wash.. has 

heen promoted to the position of assist 

int to the executive vice-pre sident. He 

You can rely on AtsBron-DILLON started with the company as a meter 
: teste 1 1930. He has since worked as 
expanding type anchors for last- +4 Cee eee 
ing strength and holding power. 


i clerk, substation operator, appraiser. 
local manager, supervisor in the rate 
For A-D Anchors are made with lepartment. and central division sub 

malleable iron to take advantage inhan manager 

f its hi : ; 

of its high tensile strength, tough Joho S. Gareeau has been appointed to 
ness, resistance to corrosion and other outstanding features. t newly created position on the execu 
Three long cone-slanted blades (80% of anchor area is in tive staff of York Corp. York, Pa. Mn 


the blades) dig neatly into solid earth to provide maximum rerau will be responsible for direc 


: ; ; tion of advertising and sales promotion 
holding power. Tests have shown that A-D Anchors will with- 


programs for all divisions of the cor 
stand a 46,000 pound pull! poratiom J. Donald Smith, who has 
Three sizes — 3”, 4’”’ and 6” — with two variations of blade been advertising manager for the past 


a . ur ye : I] continue in that capac 
spread in the 6” size are available. Rods are not supplied Peete Poe ee 
itv. Mr Garceau was formerly connected 


ORDER A-D ANCHORS From your DISTRIBUTOR. with Farnsworth Television & Radio 


(Corp Previous connections ineluded 


Kelvinator and Fairbanks-Morse 


Paul Kiel and Ken Eaton, formerly con 


INSTALLED QUICKLY, SECURELY 


ll. Attach 


ire easy 


nected with the Copper Wire Engineer 
ing Association, have joined Anaconda 
Wire & Cable Co. Their assignments 
cover REA co-ops. Mr Kiel working out 
f the Dallas office and Mr Eaton out of 
Denver 


Fred W. Meyer has been named chief 
engineer of Bechtel Corp’s engineering 
division, with he adquarters at the com 
pany’s San Francisco office. Mr Meyer 


joined Bechtel in 1942. following seven 


price 


vears of refinery design and process en 


vineering with the Standard Oil Co ot 


ALBION MALLEABLE IRON CO. California 


One of America’s Foremost Producers of Malleable Iron 


- HW. Magee has been appointed gen 
ALBION, MICHIGAN 


sales manager of Russell Electris 
Chicago, subsidiary ef Raytheon 
Manufacturing Co. During the past four 
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WHAT ABOUT 


High-Altitude 
Brush Principles 


FOR GROUND-LEVEL ROTATING 


ELECTRICAL EQUIPMENT? 


When Stackpole produced the first long-life 
brushes for high-altitude aircraft generator serv- 
ice, it looked as though these same unique princi- 
ples of brush composition would also solve a lot 
of brush problems in equipment for ground level 
use where difficult atmospheric conditions, chemi- 
cal fumes and other adverse conditions were 
causing trouble. 

In some instances, Outstanding success was 
achieved. In others—and it was hard then to tell 
exactly why—results were disappointing. 

That was several years ago. Meanwhile, subse- 
quent Stackpole developments in high-altitude 
brush compositions and production control meth- 
ods have scored real progress in solving these 
more puzzling ground-level applications. In a high 
percentage of cases, they have resulted in materi- TEST OFFER! Send details of your difficult ground 


ally longer brush life under adverse conditions, level applications for sample brushes. Test them on your 


actual equipment under actual operating conditions. Recent 


greatly minimized commutator wear and gener- experience indicates that, in a large majority of cases you 


ally improv ed standards of equipment Operating will find that these unique brushes answer your problem. 
/ ‘ NOTE: Stackpole brushes are sold only to 


efficiency. equipment manufacturers—not as replacements. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


MOLDED CARBON, GRAPHITE AND POWDERED METAL SPECIALTIES . . . Write for details on any type 
BATTERY CARBONS « BEARINGS « BRAZING FURNACE BOATS « BRUSHES e CARBON, GRAPHITE AND METAL CONTACTS « CARBON 
VOLTAGE REGULATOR DISCS e CHEMICAL CARBONS « CLUTCH RINGS « DASH POT PLUNGERS « POWER TUBE ANODES e RESIST- 
ANCE WELDING AND BRAZING TIPS « SEAL RINGS e SPECIAL MOLDS AND DIES e TROLLEY AND PANTOGRAPH SHOES « WATER 

HEATER & PASTEURIZATION ELECTRODES « WELDING CARBONS, ETC. 
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TIGHT 
CONNECTIONS 


assured by using 


PALNUT 


RADE MARK 


SELF-LOCKING NUTS 


@ The Railway & 
Industrial Engineering 

Co. overlooks no de 

tail to insure years of 
sausfactory service from 
its products. An example 

is the use of PALNUTS 

to assure permanently ght 
nut-and-bolt assemblies on its 
line of fittings, switches 
clamps, cutouts and 
R. & I. E. equipment 


othe 


IGHT connections are vital in the 

distribution and transmission of 
power. That's why you see PALNUTS 
on wood pole lines, steel transmission 
towers, bus hittings, connectors, switch 
boards, terminals, substations 
other electrical equipment. 
PALNUTS apply quickly on top of 
regular nuts, holding them to original 
tightness under severe vibration. No 
check-ups or re-tightening are re 
quired. On electrical connections, per 
fect conductivity is maintained. PAI 
NUTS are available in a range 
of sizes in plain spring tempered 
steel; also hot-dip galvanized and sili 
con bronze for weather resistance 
Send details of your needs for samples 
Write for literature on entire line 


THE PALNUT CO. 


— 


and 


wide 


51 Cordier St., 
Irvington 11, 
N. J 


DOUBLE- 
LOCKING 


wield 





| 
sales 


Mr Magee Midwest 
manager of L. 5. Gauge Co Division of 


Machine & Metals, In 


years, was 


\merican 


OBITUARY 


Jacob Hekma, 
Commonwealth & Southern Corp, died 
Feb 17 at the 


a vice-president of the 


in Palm Beach, Fla., on 
His home was in Greenwiel 
Conn. Born in The Netherlands, he 
came to the United States in 1884, sett! 
Mich. He began 
with the Michigar 
L905 te 


ave ot 609. 


ing in Grand Rapids, 
his business career 
Frust Co there, 
join the staff of Hodenpyl, Hardy & Co 
in New York He identifie 

with the Consumers Power Co, Jackson 
Mich.. in L910 and after 


positions of 


resigning di 
became 


serving in thie 


assistant secretary, see 


tary, and treasurer, he was made a vice 


president in 1920, He became associated 


Commonwealth & Southern when 
1929 At the 


a director of Cor 


k-dison 


with 
it Was organized in tine 
of his death he was 
sumers Power Co and of Ohio 
Charles D. Warren, tormerly vice-pres 
ident and secretary of the Buffalo Nia 
Electric Corp, Buffalo, N.Y 
died on Feb 13. He wa 
Born in Niagara Falls, Ont., Mr Warren 
later Buffalo 
utility 1911 as 
old 


L930 he 


vara 
s 69 vears old 
his 


went to and began 


caree! n secretary to 
the president aol the 
eral Electric Co. In 
secretary and vice president tothe con 
When Buffalo Niagara Eleet 
was organized in 1937 Mr W 
secretary and vice-president of the 
new corporation He din 1944 
Mr Warren was also assistant secre 
tary of the Niagara Falls 
the old Niagara, Lockport & Ontar.e 
old Lower Niagara River 
Power & Water Suppl 0 d the old 


Niagara Junetior 


Was mM ide 


pany. 
ivren tv 


cam 


Power Co 
Power Cro. t 


Railway 


Harry W. Beedle, AU 
ot the 
Storaue 
Feb 3 
had 
the Bell Telephone System in Canada 


retired manage 
branch of the Electric 
died at Boston 


irdiner, Me., he earlies 


electrical ¢ 


Boston 

Batters Co, 
Born in G 
been an 


nyineer with 


Cornelius W. Woodward, 


sociated with the Electric Storage Bat 


Who Wds a 
tery Co for many years before he retired 
in 1940, died on Feb 9 
Chestnut Hill, Pa 


at his home ir 


He was 70 years old 


Arthur C, Kingston, 72. retired vic: 
pre sident of the Boston Woven Hose & 
Rubber Co, Cambridge, Mass., died at 
Belmont, Mass., on Feb 6 
Charles H. Hodge. 
with the Central Hudson Gas & 
Poughkeepsie, N. 

died on Feb 14 at the a 


a hvdroelectric « 
gineer 
Electric 


for 35 vears, 


Corp, 


February 
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Here are up-to-the-minute 
» facts and figures 
>» methods and materials 
from all fields of 
ELECTRICAI 
ENGINEERING 


Just Out! The revised 
new kighth Edition 


STANDARD HANDBOOK 
FOR 


ELECTRICAL ENGINEERS 


ARCHER FE. KNOWLTON, Editor-in-chief 
Sr. Assoc. Ed., Electrical World 
and R. M. SHOOP, Assistant Fditor 
Asst. Fd., Electrical World 


Prepared by a staff of 101 electrical engineer 
ing experts. 2311 pages, 6 x 9, 1961 illustra 
tions, $12.00 

Ovrr triea 
are ed t 


4 


Includes these recent developments: 


Ww 


MONEY DOWN—EASY PAYMENTS 


NO 


flice f 1 Free. Afte 


ea tert itlined 
" 1 he attache pon now 


10 DAYS’ FREE EXAMINATION 
McGraw-Hill Book Co., Inc., 330 W. 42 St., NYC 18, N.Y 


K STANDARD 

1 \L ENGINEERS i 
t ADE I a Iw 

* ! penne 


t 


HANDBOOK 


W.2-26-49 
a eae eae eS eS eee eee eee 
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RECORD OUTPUT 
FOR GRAND COULEE USING 
NEWPORT NEWS TURBINES 


During 1948 the nine generating units in the west 
power house at Grand Coulee in the state of 
Washington produced 8,415,000,000 Kw. 
Each generator was driven by a 150,000 horse- 
power hydraulic turbine built by Newport News. 
Six similar turbines, but of 165,000 horsepower 
capacity are now being built for the east power 


house, which also has space for nine units. 


WRITE FOR BOOKLET 
“WATER POWER EQUIPMENT” 


NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY 


NEWPORT NEWS, VIRGINIA 
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MANUFACTURERS and MARKETS 








AIRVIEW of General Electric's huge new turbine building nearing completion at Schenec 
tady, N.Y. The 20-acre plant (center) will be capable of producing turbine-generators rang 


ing from 20,000 kw to 200,000 kw 
building was begun recently 
ponent turbine parts gets underway 


GE Cuts Air Conditioner 
Prices; Plans Promotion 


Maintaining that the market fo ‘ 


frigeration and air conditioning is fa 
greater than prewar but asserting that 
intensive competitive selling is now i 
order. General Electric Co cut: prices 


last week on its packaged commercial 


refrigeration and air conditioning by 
an average of 10 to 12 

Po round out its air-conditioning line 
the companys has added new units of 
2, 71%, and 10 hp to its group of pack 
iged tir conditions vl i- ! 
cluded only 3 and Slip units late. | 
also plans to establish between 50 and 


75 parts depots throughout the country 
which will permit users of its refriger 
ation equipment machines to obtain re 
placement parts within 21 hours 
Simultaneously the 


company is imstl 


tuting two changes in pricing policy. 


one designed to protect distributors and 
further possibl 


other to 


dealers against price 


reductions, and the protect 
contractors using mainly heavier type- 


remote-installation 


of nen packaged 


142 


Movement of heavy machinery into the $30,000,000 
As soon as each machine tool is installed, production of com 


against possible price rises 
ifforded 


irrangement whereby 


equipment 


Distributors and dealers are 


the benefits of an 


inv packaged commercial refrigeration 


or air conditioning units ordered within 
WH) days preceding i price reduction will 
vw billed at the redueed price, Contras 


ors in the field, whe have been put 


hasing equipment inder escalator a 


invements whereby billings increase 


f prices rise prior to delivery will here 


after " quoted firn Wiees reordin 


the announcement 


yWomotlon oo iil 


ondittear 


ing. automatic heating. and refrigera 


tion, principally in’ commercial appli 


cations, is being carried on this month 


by General Electric ino a country-wide 


series of distributor-dealer sales meet 
ings. Announced purpose of the meet 
ings is to start a “Shirt Sleeves Sell 
ing” program. Improved models and 


shown. For each 
offered a 
includ 


idditions to lines are 
line of products dealers are 
packaged 


ing broadsides, mailing pieces 


promotion program 
prospect 
cards 


envelope stuffers. and other sell 


Ing tids 


February 


India Proceeds with Plans 
for $45,000,000 Plant 


Going ahead rapidly with its plans 
for establishment of a $45,000,000 plant 
heavy electric 


to manutacture gener 


ating equipment, transformers, and 
allied products. the Indian government 
has signed a Asso 
ciated Electrical Co. Ltd. of Britain for 


a survey and preparation of plans and i- 


contract with the 


expected to call for a similar job shortly 
from International General Electric 

After the two surveys have been con 
pared, one of the companies will by 


given the contract for supervising the 


construction, importing and setting up 
ihe equipment, and training Indian per 


plan 
Indian 


sonnel Under present plans the 


will be 


voverninent 


owned outright: by the 
The project: reports are to be pre 
sented in about six months. 
Contracts are expected to be signed 
soon for supply and installation of two 
Indian 


heing ex 


stations for 
Bids are 
the first thermal station in 
Valley development 
scheme. Tt will be a 200,000-kw 
it Bokaro in the Bihar coal fields 

Meanwhile, bids have been asked for 
the supply of six 8.500-kw and three 
6.800-kw hydroelectric generating units, 


new generating 
power projects 
unined for 
the Damodar 


unit 


switchgear and transformers, for 
Pathri 


projects in nerth eentral India. 


plus 


the Yamuna and hvdroelectric 


Westinghouse Steps Up 
Refrigerator Production 


Refrigerator production workers of 
the Westinghouse Eleetrie Appliance 
Division plant at Mansfield, Ohio, have 
egun a six-day work week to step up 
manufacturing of the company’s line. 
J. H. Ashbaugh 
recently announced 
1.600 


viK e-president has 


workers will 
of work at 


time and a half overtime pay. The com 


Approximately 


benefit from the extra day 


pany also added 100 new employees to 
the payroll to help meet the increased 
production schedule. Employment at the 
}2-acre appliance-producing plant is 
new more than 8.100, highest in its 31 
vear history 


“We are confident that there is a de 
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FIBRE CONDUIT 


Safeguarding America’s Nervous System 
UNDERGROUND 


Electric light, heat, power, communications .. . these 
UTILITY COMPANY services depend on the maintained 
effectiveness of a vast network of “nerves”— under- 


These 
protection. ORANGEBURG CONDUIT’S smoother bore and 


ground cables. cables must have permanent 
low coefficient of friction gives them this protection 


from... (1) cable sheath abrasion... (2) strains due 


to pulling tension (3) corrosion... (4) wear on 


sheath from cable movement with changing loads. 


For over 50 years, ORANGEBURG CONDUIT has given 
permanent protection to cables underground ... helped 
the Electrical Industry to maintain a reliable and con- 


stant service for its customers. 


On the evidence of its 50-year record underground, 
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ORANGEBURG CONDUIT is made of materials so tough 
and strong that they seem to defy time resist 
corrosive ground waters and chemical wastes perma- 
nently. The pre-installation story is favorable, too .. . 
easy to handle, transport, install . . . low initial as 


well as low maintenance costs. 


information write today for 


Keep it for 


For more complete 


OR: EBURG Catalog No. 49. ready 
reference in your files. 
ORANGEBURG STANDARD—For installation with con- 
crete encasement. 
Distributors * Graybar Electric Co., Inc. 

General Electric Supply Corp. 


Orangeburg Manufacturing Co., Inc., Orangeburg, N. Y. 











The 7-Range 
Clip-On 
Volt-Ammeter 


Offers These Important Advantages 



















@ Measures up to 1000 amps _ up to 
600 volts 


@ Convenient ONE HAND operation 
trigger action 


Thumb operated range selector 
switch 


7 ranges- 5 current and 2 voltage 


e 


Insulated core. shockproof 
construction 


Takes cables up to 2'«" diameter 


Distinct calibrations easy to 
read 


Suitable for 50-70 cycles 


RANGES ( my} 
2s mps 
« ps 
rmps: 0-1 
ts: O-€ 


& 3 
FERRANTI ELECTRIC, INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y 
FERRANTI, LTD., Hollinwood, England FERRANT! ELECTRIC, LTD., Toronto, Conada 


Oxecrates ON ANY DERRICK TRUCK 



































@ Adjustable for clean holes 
to 8 ft. deep 


POLE HOLE 
DIGGER 


@ Interchangeable augers 
9" to 16” diameter 


@ Drills a straight hole from 1 
any truck position k 
2 





@Easy to use—easy to 
transport 


WitH the Tel-E-Lect 
Pole Hole Digger, you 
use the same truck and 
crew that sets the pole 
You can drill a hole any 
place that you can spot 
the pole derrick. A 
single bolt attaches the 
digger to the truck; it 
works suspended from the derrick. Powered by 
the truck motor through a power take-off shaft, 
Tel-E-Lect is raised and lowered by the winch 
line. Fits the budget of even the smallest utility, 
and quickly pays for itself. Ask for circular. 


Rear or Front 
Mounted 


TEL-E-LECT PRODUCTS, Inc. 


9603 MINNETONKA BOULEVARD, MINNEAPOLIS 16, MINNESOTA 
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increased volume and 
our confidence is based on our sincere 
belief that 1949 will be another good 
vear for general business in the United 
States.” Mr Ashbaugh stated 


mand for this 


Manufacturers Make 
New Sales Assignments 


Kleetrical 
have recently 


manulacturing Companies 
made the following ap- 
pointments to their sales staffs: 


Line Material Co, Milwaukee, Wis., has 
ippointed J. L. Shannon to its southeastern 
Michigan territory with offices in Detroit 
R. L. Mansur has joined L-M’s eastern 
division with headquarters at Cambridge, 
Mass.. and W. | 
Memphis, 


Goodman will serve the 


Penn., district. 


S & C Electric Co., Chicago, has ap 
pointed Lawrence MVM. Rudbeck as sales et 
gineer for the Indiana, western Kentucky, 





ind southern Illinois territory, with head 
quarters at 310 Test) Bldg. 54 Memorial 
Circle, Indianapolis 4 
General Electric Co has named A. R 
Hines manager of the recently established 
sales district of the apparatus department 
for the State of Michigan, with head 
quarters in’ Detroit. Formerly apart of 
the central district: with headquarters in 
Chicage. the newly-constituted Michigan 
i will inelude present local sales 
ices in Detroit, Lansing, Jackson, Grand 
Rapids. and Saginaw 
Standard Transformer Co. Warre: 


Ohio, has made Robert P. Smith, 123 W 
Beaver St, Jacksonville, Fla., its representa 
tive for the State of Florida 


Cannon Electric Development Co, | 


Angeles, has made Leroy W. Beier, 600 So 
Michigan Ave, Chicago 5, its representative 
in the Chieage area, including norther: 
| na in northertr IHlineis and 
eastern Lowa 
7 

Locke Makes New Rods 

Locke. Inc. Baltimore, Md., has an 


neunced that it is now making avail 


able a new line of preformed armor 


rods, which are pre-twisted at the fac 


tory to fit any size and type of conduc 


tor. By preforming the rods at— the 
factory, the need for clips, clamps, and 
special tools is eliminated. The rods 
are available in either aluminum alloy, 
galvanized steel, bronze. or copper 


Complete $50,000 Addition 


Completion of a $50,000 wing on its 
plant at 56th St and 37th Av. Woodside. 
New York. has been announced by S. | 
Slater, president of Slater Electric & 
Mfg Co. Inc. Included in the expansion 
program are three of the newest type 
fully automatic molding presses which 


have molding capacity by 
me 
+ 


in reased 
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BRITISH INDUSTRIES FAIR 


Britain has long been the world’s 
greatest customer, and has led the 


way in the export of manufactured 





products. By initiative in modern 
research, and from experience of commerce with 
other nations, her industrial production has 
become greater and more varied than ever in 
history. 

Renowned for the quality of her work, Britain 
has applied new technique to her famous in- 
dustries. By enterprise in fresh markets she has 
achieved record deliveries, and export production 


still expands. To keep in touch with these develop- 


2-13 


ments great numbers of the world’s principal 
buyers are making visits to Britain. 
100 


buyers gather at the British Industries Fair. The 


Every from over countries, trade 


year, 


Chamber of Commerce in Birmingham, and 


manufacturers from every part of Britain, 
join with the British Government to welcome 
them. 

At BIF 1949, from 2-13 May, three thousand 
exhibitors will display the latest developments in 
thirty groups of allied trades. The leading men of 
international commerce are invited to attend the 


world’s greatest assembly of national products. 


MAY 1949 


TRADE BUYERS—PLAN YOUR VISIT NOW 


Information about exhibitors, special displays and facilities at the Fair can 
be obtained from the nearest British Embassy, Legation or Consulate. 


1949 
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ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


3-Conductor Single 
Soldering Angle Conductor 
lug Pothead Pothead 


Write for a complete selection of 
RUSGREEN bulletias 


ENDULATORS (POTHEADS) ALL SIZES + ALL 


SHAPES .© ALL VOLTAGES * ALL TYPES | 


* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


ee eee 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 


‘ 


You can have it— 
| don’t want it— 


g 


i's 100 TOUGH FoR ME! 


There's a lot of satisfaction, and peace of 
mind, too, in knowing your property is pro 
tected by a Stewart Chain Link Wire Fence 
Stewart's famous All Beam fence framework 
construction is the heaviest and strongest 
manufactured . built to give the utmost 
in protection and many extra years of low 
cost service. Write for Catalog No. 83. It 
contains complete details. ° 


THE STEWART IRON WORKS CO., INC. 
1666 Stewart Block, Cincinnati 1, Ohio 
Experts in Metal Fabrications since 1886 


(NEW ELECTRICAL CONSTRUCTION 


A weekly selection of U. S. electrical construction projects announced by private 
and government utility systems involving more than $70,000. Also listed are major 
industrial and construction jobs where electrical work is indicated or implied 


UTILITIES Low Bidders & Contracts 


Awarded 


California Bure 
te reddit . 


Proposed Construction 
Arizona rnia-Nevadi 
‘ ! Bldg 


Sa imente 
Calif,, Antioch 
Market 
ear 
Contra Cost 
el Cor oo Eh 
lost. $51,500,000, 
Minn., Maple Lake—Rural Cx 
Power Assn O. M. Gravgaard 
Maple Lake, furnishing steam electr 


d 
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Arizona and Nevada 
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‘ \ ing 
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- ra dist 
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Tennessee— Cumberland | 
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750,000 ee ane 
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Proposed Construction 
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OO ae 


TORT BS 


mie iicls 
-— with less bulk 
— safer 


“ss POLYKEN 


BAUER & BLACK ELECTRICAL ADHESIVE TAPE #822 


i 


PLICE insulation of high-fre tric strength (well over 10,000 
Outstanding quency apparatus is reduced to volts) often greater than that of 


e simplest terms with POLYKEN cable. Resists corrosion and aging. 
OLYKEN . . . revolutionary Bauer & Black Requires no mechanical wrap to 
Electrical Tape. For POLYKEN is make compact splices. 
Features ae a nae 
a simple, efficient, all-purpose tape. 


A wonder tape? Yes and no. Yes, 
Dielectric Strength: Over 10,000 POLYKEN *822 Tape is made of because it replaces many materials 


volts (9 mils thick ) polyethylene . . . an oriented with one. No, because it is a typical 
plastic film backed with a pres- product of painstaking, exhaustive 


Insulation Resistance: Greater 
sure-sensitive adhesive. Only Bauer & Black research, aimed at 


than 8 x 10° megohms condi . 
tioned 24 hrs. @27° C—70% .009" thick, it conforms closely reducing costs, speeding and improv- 
RH to contours... reduces bulk. ‘‘At ing methods. 
break’’ tensile strength is 22 lbs 

Dielectric Constant: 2.6 per inch of width. A perfect mois- Easy to use, POLYKEN comes in 
ture barrier, up to ten times more handy rolls of many sizes. Get it 
resistant than vinyl tapes from your local jobber. Or, for test 
Corrosion Resistance: No meas transmission rate only 0.24 gms samples, write POLYKEN, Dept. 6-3, 
irable corrosion effect per 100 sq. in. in 24 hours. Dielec- 2500S. Dearborn St., Chicago, Illinois. 


Power Factor: .0050 (10° cycles ) 


Solvent Resistance: No known A product of 
solvent for No. 822’s backing 


Water Transmission Rate: ().24 & 


gms per 100 sq. in. in 24 hours 


continuous immersion Division of The Kendall Company, 2500 S. Dearborn St., Chicago 16 


i Q hi Ch ter- 
et See teen Industrial Adhesive Tape 


_—_— PRESSURE SENSITIVE 


ow 
Production Short Cuts to Reduce Costs e Research to Speed and Improve Methods 
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ACME 
MEMO 


TO 


Production 
Engineers 


responsible for the 
manufacture of mo- 
tors, transformers 
and coil windings 


Subject: INSULATING VARNISHES 


Suggest checking your insulating varnish 
results against these Acme advantages: 


PENETRATION — Does present varnish 
get deep into every winding without being 
thinned to the point of dangerously reduc- 
ing solid (nonvolatile) content? Try Acme 
Nos. 145, 245. 


CURING — Does this varnish cure com 
pletely after final bake? Acme Thermo 
setting Varnishes insure thorough cure 
throughout entire varnish mass, the abso 
lute preventive of solvent traps. 


BUILD-UP — Is insulating varnish film 
over vital areas really substantial, or do 


thin films invite rupture, abrasion, chem 
ical attack? Use Acme Nos. 160, 1601, 260 
for greater build-up, fewer coats, faster 
curing. 


INFRARED BAKING — Does present var 
nish completely cure in your fast-baking 
conveyor system, or just “skin cure’’ and 
leave interior of mass tacky? (Entrapped 
solvents under surface-cured films have a 
softening effect on enameled wire and 
varnished insulations.) For trouble-free 
Infrared Baking, try Acme Varnishes No. 
1451, 1454, 1601. 


Ask for catalog and samples 


The Acme Wire Co., New Haven, Conn. 


ACME WIRE PRODUCTS 


VARNISHED INSULATIONS 


MAGNET WIRE — COILS 


Member of Electrical Insulating Varnish Section of N.E.M.A. 


The famous, extremely 
SWITCH requires only +” 


simple, 
x 4” space, applies to any type of 


ROTO-TEST 


efficient 


switchboard. Made in 4 to 20 pole combinations, a turn of 
the key throws switch into testing position without dis- 
connecting instruments and meters from service. 


TEST KEY 
Also available in bakelite pistol- 
grip, round-knurled and oval types. 


TEN POLE 
COMBINATION UNIT 4x«4x6 


The ROTO-TEST SWITCH for 
Relay and Meter Testing or any 
Eliminates all 


circuit transfer. 


SWITCHES 
ENCLOSURES 
ACCESSORIES 


hazards to which an operator or 


tester is exposed. 
detailed information. 


Write for 


METER DEVICES 


COMPANY ° 


CANTON, OHIO 


February 26, 


| RECENT RATE CHANGES 


Epison Licut & Power Co, York, Pa., 
was sustained by the state Public Utility 
Commission when the board dismissed a 
group of complaints against domestic and 
rural electric rates charged by the utility 
The commission found that the rates are 
“not excessive and unreasonable and are 
justified.” In an order dismissing the com- 
plaints of the City of York, York Chamber 
of Commerce, Manufacturers’ Association 
of York, C. R. Seely and Robert E. Gep- 
hart, both York, the PUC terminated an 
investigation started on its own motion 
March 17, 1947. The rates complained 
against became effective automatically on 
Jan 17, 1948, having been suspended from 
the previous April 17. They increased Edi- 
son’s gross revenues approximately $397,- 
417 a year, on the basis of 1947 business. 


Cotumsus & SourHern Onto ELectric 
Co, Columbus, will levy an additional 2% 
surcharge beginning in March against all 
consumers of power serviced by the utility 
company. A surcharge of 4.4% was levied 
against consumers of the company in 
August. The increase of 2% more would 
increase the total surcharge to 6.4%. John 
B. Poston, president, said that under con- 
tracts between the company and the vari- 
ous municipalities, the utility may apply a 
0.4 of one percent surcharge for each full 
one-cent increase in the unit cost per kwhr 
Mr Poston pointed out, however, that the 
utility cannot apply the surcharge until 
operating expenses are increased by 5%. 
The revenues collected by the company 
under the original 4.4% surcharge are being 
impounded in a bank pending determina- 
tion of an injunction suit filed by City 
Attorney Richard W. Gordon of Columbus 
The city plans to ask impoundment of 
receipts on the added surcharge until the 
case against the original 4.4% surtax is 
dec ided. 


Dvuovesne Licut Co, Pittsburgh, has 
hled with the state Public Utility Commis 
sion a tariff supplement, effective April 1, 
1949, which proposes an increase in rates 
for 16,739 commercial and industrial cus- 
tomers. The tariff change calls for exten- 
sion of the fuel adjustment clause to cover 
ill energy billed under its Rate “W”. The 
fuel adjustment clause now applies only to 
that energy billed in excess of the first 
10,000 kwhr monthly. The company esti 
mated that the fuel adjustme nt clause revi- 
sion would inerease its annual revenue by 
SHH5.290 


Organizes Sales Agency 


Announcement has been made of the 
formation of the Terry Machinery Co. 
Hanna Bldg, Cleveland, Ohio, as a sales 
agency for metal-working machinery. 
C. R. Terry, organizer, has com- 


as sales engineer 


just 
pleted eleven years 
for the Hydraulic Press Manufacturing 
Co, Gilead. Ohio. and was formerly 
buyer of machinery for the B. F. Good- 
rich Co, Akron. During the early stages 
of World War II, leave of 
absence from his company, Mr Terry 
organized the Ohio OPM offices and 
served as Cleveland manager and state 
director. 


while on 
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Voltage Regulation 


(Continued from page 76) 


shown in Fig 8 would become wider 
and the voltage spread likewise would 
be greater. Therefore, if the errors 
are sufficiently large, the permissible 
voltage drop in load* area portion of 
the circuit will have to be reduced to 
limit the voltage spread to 10%. 
Feeder Voltage Regulator Accuracy 
Standards by W. FE. Birchard. AIEE 
18-177, March 1948. 

The amount of load that can be 
carried by a feeder depends upon the 


(See 


Paper 


voltage drop between the first and 
last transformer. To reduce this drop 
more money is invested sometimes for 
copper in the feeder. This investment 
is less if the band width and control 


circuit errors are reduced. 
Branch Feeder Regulation 


Branch feeder regulation requires 
a slightly different viewpoint in ap- 
plication. In urban circuits the value 
of 10°. voltage spread between the 
first and last customer has established 
recognition as a good design value. 
But in 13% 
spread is a good compromise. Natur- 
ally. the cost of 
creases as the voltage spread is re- 
duced. and the value of 13% 


upon economics vs required quality 


rural circuits, voltage 
electric service in- 
is based 
of service. A voltage profile of a rural 


feeder with 
stalled is shown in Fig 9. Usually for 


a regulating device in 


this type of service the primary volt- 
age on any transformer should not be 


more than 5% above nor be less than 
3% below the nominal system volt- 
age, (See EEI-NEMA joint committee 
report on preferred voltage ratings 
for a-c and 


systems equipment. ) 


urban circuits, sec- 


ondaries in rural circuits generally 


Compared to 


are shorter and voltage drops are less. 


In Fig 9, voltage drops in the dis- 


tribution transformer, secondary, and 


service are lumped together and 
( 


shown as one value, 5%. The same 
kind of reasoning is applied to deter- 
mine the maximum voltage spread be- 
tween any two customers in the given 
load area as for urban circuits o1 
feeders. That is. the first transformer 
is considered lightly loaded or the 
voltage drop negligible and the last 
transformer is considered to be fully 
loaded. The actual voltage drop in 
the feeder between the first and last 
transformer is 16% and the voltage 
drop through the last transformer. 
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‘ 


secondary and service is 5‘«. Hence. 
without a regulator, the total voltage 
spread is 21%. By installing a regu- 
lating device and boosting to the al- 
limit of 


the net voltage drop in the 


lowable maximum voltage 
LOS‘ e. 
primary between the first and last 
transformer is 8‘¢. Therefore. the 
net voltage spread between the first 
and last customers is 13‘¢. 

In this circuit, the regulating de- 
voltage 


vice has effectively reduced 


« 


drop 8c in the primary. Comparison 
of the cost of the regulating device 
with the cost of larger copper in the 
feeder justify the 
regulator installation. 


will economically 


Regardless of the types of regula- 


tion, circuit or loading conditions. 


the ultimate permissible primary 
feeder voltage drop, as available for 
design of the feeder. is derived from 
the voltage drop between the first and 
last transformer. This drop for: 
SINGLE-PHASE regulation is the 
voltage drop between the first and last 
transformer on any given phase. 
individual feeder 
difference _ be- 


tween the highest primary voltage of 


PHREE-PHASE or 
regulation is the 


any transformer and the lowest pri- 
marv voltage of any transformer that 
can be expected on the given feeder. 

differ 
primary 
and the 
lowest primary voltage of any trans- 


BUS REGULATION is the 
highest 


transformer 


ence between the 


voltage of anv 


former on any feeder supplied by the 


given bus, 
Basis of Urban Feeder Spread 


The typical value of the maximum 
voltage spread between customers (at 
the meters) in the load-area portion 
of urban feeders is 10+. which is 
based upon the requirements of users 
equipment, Subtraction of the voltage 
drops in the last transformer, sec- 
ondary circuit and service leaves the 
availability of 3% for the optimum 
permissible voltage drop between the 
primary of the first transformer and 
the primary of the last transformer. 

As has been shown in some svys- 
tems. the design value must be less 
than the optimum value depending 
upon the type of regulation (bus, in- 
dividual feeder, 3-phase, and single- 
phase) and conditions such as: (1) 
Unbalanced loads, (2) unequal im- 
pedances or circuit lengths, (3) dif 
ferent load pattern between phases or 
feeders, and (4) large band width 


and large control inaccuracies. 
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Utilities Have Specified 
SILENT HOIST Equipment 


¢ Since 1918 


KRANE KAR Swing Boom Mobile 
Crane: for materials-handling 
lifting, transporting, posi 
tioning, gasoline or Diesel, 
1/2, 22, 5 and 10 ton capa 
cities, 9 to 37 ft. booms (or 
telescopic booms), solid or 
pneumatic tires. Self-stabi- 
lizing without jacks or out 
riggers; unobstructed vi 
sion; fast, flexible, sofe, 
easy to operate 


WINCHES: Capstans 
Clutch, Keyed and Friction Clutch Winches 
to 50,000 Ib. Capacities 


Single and Double Drum, Jaw 
2,000 


SWING BOOM CRANES: Truck: Motor Power Oper- 
ated; high capacity; takes up only a small space 
For handling transformers, cable reels, lamp posts, 
trees, poles, manhole castings, etc. 9 to 31 ft 
booms; one to 10 ton capacities 


TOWERS: 2 or 3 section 
type and Pantograph 
types, with plain, re 
volving or racking plat 
forms 


TRIPOD POLE 
DERRICKS: 
for 35 ft., 45 ft., 
and 60 ft. Poles; 
single piece or 
telescopic side 
legs; removable 
cast steel fit- 

tings. 


_ fa) 


USERS: AT&T; N. Y. Tel 
Edison Co 


Co.; T.V.A.; Consolidated 
W.U.; Municipalities throughout America. 


WRITE FOR CATALOGS: 


No. 79—KRANE KAR No. 70—Truck Equipment 


JHE ORIGINAL SWING BOOM MOBILE CRANE 
|| WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


| 
| f a, 5. AND 


SILENT HOIST & CRANE CO 
862-63rd ST., BROOKLYN 20.N. Y 



































75"* ANNIVERSARY EDITION 


will examine the evolution of 


23 fields of technical activity 


FOR EXAMPLE: The story of Distribution Reliability is a story of customers 
demanding better and better service continuity. The utilities found answers 
with more rugged lines, more durable equipment, less vulnerable devices, 
better protection against interferences. It’s a story of arresters, cutouts, re- 
closers, tree trimming, impulse insulation, surge-proof transformers, ground- 
ing techniques, ete. 


What forward stride did each item contribute, 
and at what stage of distribution evolution? 


On the basis of such an examination, what trend will the future take? 
And what engineering techniques seem likely to contribute to this necessary 
development? 

What gave rise to the developments in system design and apparatus design ? 
Was it affluence or penny-pinching, load growth or inertia, demand for better 
service, for lower rates — or what? 

Thus, Electrical World will examine the evolution of 23 fields of techni- 
cal achievement. 

The industry is entering a new phase of its development—a period of great 
growth in the utilization of electric power. At the same time it is pushing its 
vast program of new construction. 

So there never was a better time to make a searching examination of the 
past and to use it for a guidepost into the future. 

But the story is too big for engineering alone. The Anniversary Edition 
will have to examine every phase of the industry: Private, industrial, municipal 
and federal power systems; organization and regulation, industry organiza- 
tions, ete. 

It will be a mine of information for the industry newcomer and a constant 
reference for executives and operating men... an editorial job of lasting use- 
fulness — worthy. we hope. of our 75 years of recording and interpreting the 


industry. ty 


2/4 


IT’S COMING MAY 21ST 
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Switching Faults Studied 


(Continued from page 82) 


considerable length, such 
line, the cable should be 


the remote end so as to de-energize 


as a 66-kv 
opened at 


the line and transformer as a unit; 
the line and transformer should never 
be separated. A neutral connection to 
ground on the transformer will help 
to reduce the duration and magnitude 
of the transient voltages. 

Under- 
ground Cables. Where possible, ca- 


B. De-energizing Large 
bles should be de-energized by switch- 
ing out the transformer supplying 
them, so as to de-energize the trans- 
\ cable 


fed from a single transformer should 


former and cable as a unit. 


not be de-energized by separating it 
from the transformer. Here again. a 
neutral connection to ground on the 
reduce the hazard. 
iwailable the 
de-energized at the 


transformer will 
If no 


( able should he 


transformer is 


terminal nearest a transformer neu- 


tral connection to ground 


Heat-Pump Water Heater 


Continued trom page 69) 


in such a manner to make available 


higher temperature water with no 
apparent effect on the discharge pres 
sure of the compressor, 

If final water temperatures lower 
than those obtained in Test Series 
No. 5 were acceptable. a much higher 
coeflicient: of performance would be 
obtained. For 


temperature in the top compartment 


instance. if a 110 F 


would meet the 
coeflicient of 


would be obtained for the ¢ ompressor 


requirement. the 


performance of 3.88 
motor only, and 3.27 for the com- 
motor and auxiliaries. The 
coefficient of 


pressor 
higher performance 
would be the value ex pec ted if a grav- 
ity type evaporator was used in place 
of the foreed air evaporator. 

The makeup water to the water 
storage tank was 60 F for most of the 
tests and the air temperature to the 
Dur- 


ing the winter months a lower make- 


evaporator was 70 F or higher. 


up water temperature could be ex- 
pected which would raise the average 
coeflicient of performance during this 
period, Conversely, the entering air 
temperature to the evaporator would 
probably be lower during the winter 
than that used to lower the average 
coefficient during this period. 
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Invisible Balance Sheet 


(Continued from page 79) 


just outside a small city. 1 do not 
know, whether his has been a life of 
distinction or not, but if loyalty and 
fidelity and honesty and conscientious 
discharge of duty enter into the mak- 
ine of success, then by such a stand- 
ard John Evans has succeeded he- 
yond most of the men of my acquaint- 
ance, 

I further conc lude from the life of 
Evans that a public utility which has 
an organization of men and women 
with something of his conception of 
duty possesses an asset which belongs 
in the “invisible balance sheet.” 
Buildings and wires and meters and 
things terrestrial which can be han- 
dled and seen do not of themselves 
make a utility: the spirit of the busi- 
ness has an asset which defies arith- 
there is no wav of 


metic. because 


measuring its value except by its loss. 
Assets and Liabilities 


This is the end of the moralizing 
part of my article. The “invisible bal- 
ance sheet’—in my opinion all di- 
rectors of public relations should he 
certified public accountants. relieved. 
however. from the limitations of fig- 
ures and qualified to deal with those 
values which elude the property bal- 
ance sheet. | would require such di- 
rectors to keep a halance sheet, con- 
stantly revised. and with an under- 
standing that no item in the liability 
side has there a permanent abiding 
place; it is to be lifted to the asset 
side at the first opportunity. 

Especially | would not require the 
“invisible balance sheet” to balance 
exactly, assets against liabilities. 
which is the chief obsession of ac- 
countants who make the property bal- 
ance sheet. In the “invisible balance 
sheet.” when there is a balance some- 


And finally IT would 


not expect a utility to build up the 


thing is wrong. 


asset side of its “invisible balance 
sheet” by large money expenditures. 
ago told that the 


things of the spirit cannot be bought 


for we were long 
with money. 

But good judgement. common sense. 
tact and unfailing and sincere cour- 
tesy. thoughtful consideration for the 
people we serve and for the men and 
women who help us serve—these are 
the expenditures, this the legal tender 
which effects changes in the “invis- 
ible balance sheet.” 
































































NEW 
MODELS 





NEW 
IMPROVEMENTS 


—— 


NEW EASE OF 
INSTALLATION 
SS 


The new Texanker models have improvements 
that are the result of extensive field experi- 
ence and laboratory tests. Texankers are even 
better than before . . . easier to install and 
sturdily constructed with a minimum number 
of parts. They are well made with plenty of 
reserve strength for the years to come. 

All Texankers are made from 35018 grade 
malleable iron. corrosion resistant and extra 
strong 

Write for the new Texanker Catalog Sheet 
and list of new low prices today! 


TEXAS FOUNDRIES 


Organized for Service 


LUFKIN, TEXAS 


(2rapo 


Au the strength and durability 
inherent in steel are combined—with 
definite economies—in @rapo Gal- 
vanized Steel Strand. Heavy, ductile, 
tightly-bonded zinc coatings, applied 
by the famous @rapo Galvanizing 
Process, provide 
lasting protec- 
tion against cor- 
rosion. 













Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


aN VAN 
STEEL & WIRE Co. 


MUNCIE. INDIANA 









PROFESSIONAL SERVICES 


CHAS. T. MAIN, INC. 


Engineers 








BARKER & WHEELER READER MAY CONTACT 


ae ity and Industria aluati¢ es 1 the consultants whose cards appear on 
etl f owe ster t 


Sewerage and Sev age sposal, Factory. a ti this page with the confidence justified 
; 7 by the offering of these special services 
NATIONALLY 
























BLACK & VEATCH 


( ) ineers 
Water, Steam and Electric Power Investiga 
Design, Supervisi f Constructior Valuat 
Test and Laboratory Serv 


4706 Broadway, Kansas City, Mo. 


Constructors, Engineers 


) Engineer 


JOHN 3. COTTON 


DAY & ZIMMERMAN, INC. 
Engineers 


Design - ( h 
Investigations and Repor 


go a aecdirise 


ELECTRICAL TESTING 
LABORATORIES INC. 


ICAL SERVICES 


ELECTRICAL UTILITY 
PAINTING CO. 












Spe t n pair 
TRANSMISSION Té IR 

SUBSTATI¢ INS—I IWER PL ANTS 
1020 EB. Linden, Richmond Heights, Mo 





BRADLEY & WILLIAMS, INC. 


NEW YORK Packard t ling CHICAGO 





H. F. FERGUSON 


Consulting Electrical Engineer 


ROBERT E. FOLEY 
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HARZA ENGINEERING CO. 
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HOOSIER ENGINEERING 


COMPANY 
Erecting Engineers 
Transmission Lines, Substations 
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Lasa Str ‘ aK Il 


N. A. LOUGEE & COMPANY 


JH. M « 


IGATION VALUATIONS 
CONOMEE S 
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LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVI N 
OPERATION, MANAGEMENT APPRAISALS 
INVESTIGATIONS, REPORTS KATE 





KEITH B. MacKICHAN 


Consulting Engineer 





ARTHUR L. MULLERGREN 


Engineering-Management 


Public—U tilities—Natural Gas 


PIONEER SERVICE 
& ENGINEERING CO. 









Recording & Statistical Corp. 


BILL ANALYSIS CONSUMPTION 





TES 
re? METHOD 


SANDERSON & PORTER 


Engineers and 
Constructors 


SARGENT & LUNDY 


ENGINEERS 





F. A. TUCKER, INC. 


Contractors—Engineers 







UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
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LETTERS TO THE EDITOR 






Residential Gas Usage 
To the Editor of Evectricat Wortp: 


' I have just finished reading my 
LECTRICAL Wortp of January 1, 1949 
nd wish to compliment Mr. H. F. G. 
fain for his excellent, informative and 

eforthright article Complexity To Sim- 

elicity In Rates Without Complaints. 
The policy outlined in the paragraph 

6n residential water heating, page 45, 

must 

folks planning “All Electric” homes as 
it was distressing to me, particularly 


have been as disappointing to 


the statement “The rate of 1.6¢ per 


kwhr for water heating will no doubt 
Mins 


Though there may have been no com- 


curtail a very desirable 
plaints about the increase in rates, the 
research department of the gas com- 
glee when 


pany probably danced in 


they learned of the decision to raise 
the bottom step of the residential elec- 
to 1.6¢ rather than 


I can 


tric rate from 1.5¢ 
to reduce it to 1.0¢ per kwh 
imagine the gas people exclaiming 
“Good old PEPCO, the best salesman 
we ever had, again has come through 
for dear old EAR on gas house heating. 
gas water heating, gas cooking, gas re 
frigeration—-and electric lighting.” 

Perhaps we conservative Easterners 
should cast our eyes westward to pro- 
“Electrical West” and heed 
the words of wisdom editorialized Janu- 
ary, 1948, on the subject /f we Stay in 
Business as follows: 


gressive 


“If the electric power industry never 
had competition before, it has it now. 
LP gas is riding this crisis in electric 
power to intrench itself as deeply as the 
tank it sells the customer. It 
Every 


storage 
will be harder to blast it out. 
customer it takes over for the cooking 
and water heating lead costs electric 
utilities more to serve for lights alone 
.. If we intend to stay in business, we 
cannot escape being the foremost ex- 
ponents of the virtues of electrified liv- 
ing. electrified farming and electrified 


manufacturing. This is the essential 


justification for being in business at 
BU cate 


Utilities on the Pacific Coast, such as 
Pacific Gas & Electric Company, are in 


San Francisco 





FLEXO 
MANHOLE SHEAVE 


SELF LOCKING no blocking or 
bracing. Securing held by rope 
tension 





STURDY CAST 
ALUMINUM FRAME 
TwO 
CAST-IRON 

PULLEYS 





























descriptive q Ade” "96 tbs. CEDAR POLES 


FLEXO MACHINES Co. || pbeeOL SCPE AL IUES 


456 N. Aberdeen St., Chicago 22, Ill. 





Quick 
Truck Shipments 


from our Ohio yard 


ce) 
Also yards at 
Minneapolis 
and Haley, Idaho 


atm) daa 


SPITZER BLDG. 
TOLEDO 4, OHIO 


ANTI-CORROSIVE PAINT 


Chibaror 


LEAD & ALUMINUM PAINT 
Simplify Maintenance 
Give Maximum Protection 


Cibo inc. 


HACKENSACK, N. J. 

























electric distribution 
\ Essential data on: — 


@ design and construction 
@ operation and service 
@ methods and equipment 


Here's practical, on-the-job help in answering 
questions and problems in the electrical dis- 
tribution field. This manual is packed with 
practical information—clear, simple explana- 
tions describing the job of every man in the 
field. It covers the ABC's of electric distribution . . . both utility distribution, and the industrial 
and inside wiring branches of service to the outlet. Data, factors, tables and diagrams cover every- 


thing from generation of electricity and fundamentals of the electric circuit, to mechanical and electric 
properties in distribution. 


Revised Second Edition 


Electric Distribution Fundamentals 


By FRANK E. SANFORD 
Director of Research and Development, Cooper Wire Engineering Association 
252 pages, 163 figures, 15 tables, $3.50 
This new second edition of a well-known book comes to you with the enthusiastic endorsement of 
hundreds of men in the field. Every page is packed with facts you can easily apply in your every- 
day work. Much of the data is explained by comparison and enalagp—peanient design problems 
include solutions based on diagrams instead of difficult mathematics. Explanations of vector addition 


now include the trigonometric method of calculation, along with the graphi met 
. cal bod, an Ww 
chapter discusses transformer operation from A to Z 7 — oe 








Kwhr Rate Bill 
First 40 3.9 $1.56 
Next 60 2.1¢ 1.26 
Next 100 1.7¢ 1.70 
Exvce of 00 1 fe 
Total for 200 $4 

Washington 

Kwhr Rate Bill 
First 0 4.0¢ $ 20 
Next 0 +.0¢ RO 
Next 160 1.9¢ o4 
Exces of 00 1A 
Total for 00 $4.64 
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Contents See it 10 days FREE Mail coupon 
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there pitching for electric water heat- 
ing and are even taking on electric 
house heating at 1.0¢ per kwhr. What 
has San Francisco (population 634,- 
536) got that Washington (population 
663.091) doesn’t have? | would say, 
promotional residential electrical rates 
which will give gas some competition. 

With such electric house-heating 
equipment on the market as United 
States Rubber Co's “Uskon” house-heat- 
ing panels; Continental Radiant Glass 
Heating Corp’s radiant glass home- 
heating panels: Electradiant Corp's 
low-voltage. high-current radiant heat- 
ing system: Wesix Electric Heater 
Co's wireheat automatic electric space 
heating system; Westinghouse Electric 
Corp's Adjust-o-Matic electric home- 
heating equipment; Electric Air Heater 
Co's Electromode all electric heaters, 
and with other prominent manufactur- 
ers moving into the electric home-heat- 
ing field, isn’t it about time that PEPCO 
take electric house heating seriously 
and adopt le per kwhr as the promo- 
tional step for all-electric residential 
rates? 


Opportunity Missed 


The mere fact that the regulatory 
commission rejected PEPCO’s proposed 
rate for water heating as being dis 
criminatory does not justify a defeatist 


attitude with respect to exploring other 
types of promotional rates—such de 
cisions do however. provide a way out 


for the electric utility if it is so in- 
clined. Apparently PEPCO passed 
up a splendid opportunity to place it- 
self in an enviable position by the 
adoption of a single promotional resi 
dential rate If PEPCO is to be a 
leader in utility business. it will be on 


its record of residential and not com 


mercial or industrial rates \ large 
use of electric energy in the home 
iffects a lot of people. On the other 
hand. the cost of electric power in a 
commercial or industrial establishment 
is a comparatively small part of the 


ost of doing business 
The electric bovs should not forget 


that the gas boys first sell gas house 
heating then follow with such “come 
on” items as gas water heating. gas 
cooking. gas refrigeration, and may in 
time—if the electric utilities remain 
apathetic regarding large residential en 
ergy use—again sell gas lighting! <A 
fact not to be overlooked if one is to 
stav in business! 

E. T. Hughes 

Arlington, Va. 
(Being an engineer on the FPC. staff, 


Mr. Hughes wishes to make it clear that 
“Opinions expressed herein are the au 
thor’s own and have been neither ap 
proved nor disapproved by the Federal 


Power Commission.” ) 
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SEARCHLIGHT SECTION 


Classified Advertising) 


OPPORTUNITIES” | (i.c2 or tescie) 


—RATES—— DISPLAYED 
Individual Spaces with border rules for pr 


EMPLOYMENT :w 
BUSINESS : 

UNDISPLAYED 

(Not available for equipment 


Care of publicatior 


advance for 4 consecutive ir 





SAN FRANCISCO 


POSITION VACANT 


EMPLOYMENT SERVICE 


ARIED POSITIONS $ 














SALES MANAGER 


AVAILABLE 


contacts with utility purchasing & 
engineering officials. Excellent background 








t demands are bringing 
ities to meter experts. 












Fort Wayne Correspondence School 
201 Dime Bk. Bidg 





Fort Wayne 2, 












display of advertisements 


€ ‘ $ ‘ for 
advertising appearing on other than a contract 
basis. Contract rates quoted on request 


An advertising inch ig measured %” vertically on 


one column, 3 columns—30 inches—to a page 


WANTED 


MAINTENANCE 


AND 


CONSTRUCTION ENGINEER 


With wide experience in maintenance and 
construction of overhead and underground 
distribution and transmission lines. Must 
be capable of assuming full responsibility. 
Permanent position with large rapidly 
growing Eastern Utility. Give details of 
education, experience and salary desired. 


P-7701, Electrical World 
330 West 42nd Street, New York 18, N. Y. 


WANTED 
STEAM PLANT 
SUPERINTENDENT 


To operate new 15,000 kw 600 psi 825° F. 
steam plant near Humboldt, Iowa. To be 
responsible for operation and maintenance 
of all plant equipment and personnel. 
Write giving full particulars of educction, 
experience, references, and salary ex- 
pected. 


CORN BELT POWER COOPERATIVE 
Humboldt, lowa 





ENGINEERING EXECUTIVE 


A man who can handle a top engineering 
sales and administrative position with a well 
established contracting engineering organiza 
tion serving both small and large industrial 
and commercial firms in New York Area. 
Experienced in estimating and supervising elec 
trical construction work, as for example in 
industrial plant maintenance and expansion, in 
new building construction, or in the public 
utility field 
E.E degree, or M.E. degree with electrical ex 
perience. Age 30 to 45 
Write qualifications and past experience 
P8170 | al W 


w N 





ELECTRICAL ENGINEERS 


Graduates, experienced in design, engi 
neering and economic studies of steam- 
electric power plants and high voltage 
substations. Also, engineer experienced 
in power system relaying and in prepara 
tion of specifications for switchboards and 
switchgear. Please submit resume includ 
ing personal data, education and experi 
ence record to 


P 8078, | \ 
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GOVERNMENT OF VICTORIA 
CHAIRMAN 


State Electricity Commission 
of Victoria 


Applications are invited for the posi- 
tion of Chairman of the State Electricity 
Commission of Victoria. The present 
salary allowed under the Act is £3,000 

Australian), but the Government pro- 
poses to amend the Act next Session 
to increase the maximum salary to 
£6,000 (Australian). 

Each applicant is required to state 
his qualifications, experience and age. 
The term of appointment will be for a 
period not exceeding seven years, with 
the right to apply for re-appointment 
at the end of the term. The successful 
applicant will be required to devote 
his whole time to the service of the 
Commission, and must not engage in 
any employment other than in connec 
tion with the duties of his office. 

The Commission was formed in 1919. 
and is a siatutory body functioning 
under Act of Parliament. It consists of 
four Commissioners, of whom three serve 
in a part-time capacity. The selected 
appointee will be the executive head 
of the undertaking. 

The Commission operates a State 
wide system of power stations, trans 
mission lines and distribution networks, 
and supplies 98 per cent. of the elec 
tricity generated in Victoria. The prin 
cipal steam station is at Yallourn, and 
it uses raw brown coal won by open 
cut methods from extensive adjacent 
deposits operated by the Commission. 
Other steam stations use brown coal 
briquettes manufactured by the Com- 
mission at its Yallourn briquette factory. 
There are hydro-electric stations at 
Kiewa and elsewhere. The installed 
capacity of the generating system is 
454 megawatts, and it is planned to 
be increased to over 900 megawatts in 
the next decade. 


An extensive construction programme. 
involving the expenditure of several 
million pounds per annum for many 
years, is now in hand, including the 
enlargement of the Kiewa scheme, ex 
tensions of the Yallourn and other power 
stations, and a major expansion of the 
briquetting industry based on a new 
open cut at Morwell. The existing assets 
of the Commission are valued at over 
£40 million; its present revenue is 
about £7 million per annum. It employs 
nearly 13,000 persons. 


Additional information regarding its 
activities may be obtained on applica 
tion to the undersigned, or to the Agent 
General for Victoria, Victoria House, 
Melbourne Place, The Strand, London or 
the Australian Consulate-General, Inter- 
national Buildings, Rockefeller Centre. 
636 Fifth Avenue. New York. 

Applications, accompanied by copies 
of references, should be submitted in 
writing to the Minister-in-Charge of 
Electrical Undertakings, 13-45 Spencer 
Street, Melbourne, C.I., not later than 
18th April, 1949. 

(sgd.) W. S. KENT HUGHES, 


Minister-in-Charge 
of Electrical Undertakings 
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Wanted 
Design Engineer 


Experienced in design and de- 
tailing of electric power substa- 
tions. Duties consist of layout 
and detail design of substations, 
including steel structures and 
checking detail drawings. Salary 
open. 


Write Personnel Director. 


SOUTHERN STATES EQUIPMENT CORP. 


HAMPTON, GEORGIA 


Give full details in the first letter 





WANTED 


TRANSMISSION 
SUPERINTENDENT 


To operate and supervise 600 miles of new 
69 kv transmission line, 30 substations, 
maintenance crews and equipment. Elec 


trical degree and actual previous transmis- 


sion and substation experience preferred. 
Write giving full particulars of education, 
experience and references. 


CORN BELT POWER COOPERATIVE 
Humboldt, lowa 


MECHANICAL ENGINEERS 


For Positions of 


Project and Senior Engineers 
Steam Power Plant and/or Gas Plant Experience 
Preferred. Ideal Community-—Close to Metropoli- 
tan Areas. Write to 
Mechanical Engineer 
PENNSYLVANIA POWER & LIGHT CO. 
Allentown, Pa. 


WANTED 
Design Engineer 


Experienced in design 
and detailing of electric 
switch-gear. Duties con- 
sist of preparing layout 
and shop detail drawings. 
Salary open. 


Write Personnel Director 


SOUTHERN STATES EQUIPMENT CORP. 


HAMPTON, GEORGIA 
Giving full details in the first letter. 


PROTECTION ENGINEER 


WANTED 


With experience in application and main- 
tenance of transmission, distribution and 
generating station relaying including fuse 
coordination. Must be capable of reorgan 
izing and taking complete charge of relay 
section. Excellent opportunity for perma- 
nent position with large growing utility 
company. Reply giving age, education and 
experience. All replies confidential. 


P 7805 Electrical World 
t 42nd St., New York 18, N. ¥ 


DISTRIBUTOR WANTED 


Established national distributor to handle 
on exclusive basis, Pole Line Hardware for 
high power transmission lines. This is a 
highly acceptable product to transmission 
line authorities. 
RW-7876, Electrical World 
West 42nd Street. New York 18, N. Y 


Do your TRANSFORMERS 
ned REBUILDING? 


Your transformers will need repairing or rebuilding. 
The entire facilities of THE OHIO TRANSFORMER COR- 
PORATION are at your command and these facilities, to- 
gether with skilled personnel, assure you of complete satis- 
faction and prompt service 


Have you TRANSFORMERS 
that you want to SELL? 


Your transformers which are no longer required are of 


interest to us 


To supplement our stock, we need your 


transformers. Please tell us what you have for sale. 


TE OHIO 


Court & Harriet Sts. 


TRANSFORMER 
CORPORATION 


CINCINNATI 3, O. 































G@ SEARCHLIGHT SECTION @ 


NEW ENTERPRISE DIESELS 


WITH 300 KW IDEAL A.C. GENERATORS 
FOR 
IMMEDIATE DELIVERY 


6 
OTHER DIESELS AVAILABLE 


UNIT CAPACITIES—10 TO 1420 KVA 
A.C.—50 AND 60 CYCLES 

















A PARTIAL LIST OF OUR INVENTORY 


KVA Make Model HP RPM KVA Make Model HP RPM 


1490 Fairbanks Morse 38D814 1600 720 312 General Motors 8-268A 450 1200 
1950 General Motors 16-278A 1600 720 300 Fairbanks Morse YVA 360 957 
900 General Motors 12-567 1080 120 900 Buckeye 80 240 600 
625 Superior OS 750 327 125 General Motors 3-268A 150 1200 
495 Baldwin VO-6 510 450 75 General Motors 6016-£ 90 1200 , 
375 Enterprise DSG-6 450 450 62 Int'l Harvester UD-18 76 1200 





WRITE FOR COMPLETE INFORMATION 


A. 6, SCHOONMAKEW?, 7 


Diesel Engines + Power Machinery 
ENGINE DIVISION, 50 CHURCH STREET, NEW YORK 7, N. Y. 



















| TURBO GENERATORS 
TURBINE OF THE MONTH 





J. L. HEMPHILL & CO. 
ia] ELECTRICAL ENGINEERS & EQUIPMENT lo -4GG 


1606 S3rd ST NORTH BERGEN NJ) NYC Tel LOngacre 5-3227 WJ. Tel. UNion 3.2600 


1—750 KW-GE 250 Ibs. cond., 3 ph. 60 
cy. 40, direct conn. Exciter, Surface 
Condenser. Built 1944. 





























MOTOR 


450 HP.—Ridgeway 9 






SQ. CAGE 


2206 1—125 KW. Crocker Wheeler 1200 rpm 125y Gen 1—5000 KW 6250 KVA, G.E. 3600 RPM 175 













1 
1—125 HP. G.E., 1800 rpm 2 erator 2200v S.C. Motor 200 Ibs. 1.SP. 100° S.H. Condensing 3 ph 
1—100 HP. Whse, ) rpm 440v 1—100 KW. Elect. Mach. 1200 rpm 125v Generator 60 cy 2300/4000v. Surface Cond. & Aux 
1—100 HP. Whse, rpm 2200-440v 4150 Syn. Motor 1—2000 KW G.E. 6600c, 3 ph., 60 cy. with 
75 HP 3 3, 1200 rpm, 2200 volts, % . ‘ ' 
; re th ea Ie eae id , , PLATING GENERATORS 175 tb. cond. turbine and dir conn. ex 
1—75 HP. 1800 rpm Westinghouse, 440 volt 1—1% KW. G.E. 5/6v with sq. cage mt citer 
1—75 HP General Electric Type KT 900 RPM 44 wnt A 1—1500 KW G.E. 2300v, 3 ph., 60 cy. with 
volt 2 yeneral Electric * Motor 
2—40 HP. G.E., 900 rpm 220v 1 3000 Amp. Chandeysson, 6/12¥ 400 rpm Syn — a Ibs cond turbine, surface con 
otor. e e 
MOTORS SLIP RING 1—2500 Amp. ditto : 2—1250 KW GE. 2300v, 3 ph., 60 cy. with 
1—2500 HP G.E. MT 257 RPM 6600 volt 1—625 KVA West. Reduction Gear Turbo Genera- 175 Ibs. condensing turbine ' 
2— 150 HP G.E. Type IM 450 RPM 440 volt tor Non-Cendensing, 2400v 3 ph 60 cy 1—1250 KW Al Ch. 2300v, 3 ph., 60 cy. with 
1— 100 HP G.E. Type IM 400 RPM 440 volt TRANSFORMERS 200 Ib. condensing turbine, surface con | 
1—100 HP. G.E. 720 rpm 440v, 25 cy. IM 1—1000 KVA G.E. 3 ph. 4150 volt to 240 . ps ’ | 
75 HP. GE. 1200 rpm 220v, 60 cy. Vert 1 res Gr Z “ H volt «4 a4 - vol es enser | 


1—1000 KW GE. 2300/4150v, 3 ph., 60 cy 


60 HP. West. 900 rpm 2200v. 60 cy. Vert 






























50 HP. F.&M. 1800 rpm 220v. 60 cy 4 SOO LY. A Pits § Mor pri. 115 with 135/150 Ib. condensing turbin« | 
MOTORS—D. C. 230 VOLTS 5300 EVA GE. type H 2500v pri. 115/230v sec 
1—125 HP. G.E. 1800 rpm R« 11D EVE One 2300 volt Pri. 240 _— BELYEA COMPANY INC. | 
1 75 HP. 865 rpm General Electric 24 — i: . 
fee ee eee oe Ge ade - Beotri ype SK. 13,200v primary 250+, sec 51 Howell St. Jersey City 6, N.J. 1th 
1.E. 1 branc . 0/22 Phone—Journal Square 2-3334 
VARIABLE SPEED 220 VOLTS ee a re caeeren 2-3 
1—85 HP. 300/100 rpen Westinghouse 2 ALSO N. Y. CITY LINE—RECTOR 2-7150 | 
1—30 HP. $40/1200 rpm General | ALTERNATORS & SYNCH. MOTORS 
2—25 HP. 6560/2200 rpm _ Westingh 1—2500 KVA Westinghouse, Syn. condenser. 720 
2—25 HP. 300/900 rpm Electr Dynami rpm 2200v with D.C. exciter. 
1—55 HP. 500/1500 rpm General Electric 1—320 KVA Allis Chalmers, 450 rpm 480+ FOR SALE 
1 0 KVA General Electric ATB, 600 rpm 240¥ 
MOTOR GEN. SETS 1 D.C. exciter One 1,000 KW G.E. turbo unit incl. condenser * 
1 0 KW Westingho 720 RPM 4000 1 5 KVA 514 rpm 600y inghouse auxiliaries, foundation plans—being replaced by 
t Syr 4—200/100 HP. Whse. 720 rpm 4150v larger unit 
1 1 00 KW General Electric 600 volt 514 RPM 1 HP General Electric 7 RPM 440 volt 750 KW Whse. turbo unit 
4000 Volt Syn 1—165 KW. 514 rpm 2200v Electric Machinery Two 2000 gpm motor-driven pumps 
1—500 see G.E, 250v 900 rpm 00% Syn 1—100 HP. GE. type TS 600 rpm 4400v Dé 10,000 =/hr. Deaerating Heater 
1-500 KW. G.E. 575 900 rpm 2300v Syn 2 HP A Cha RPM, 22( It 
- . ROOM 4200, 141 W. JACKSON BLVD. } 


Complete Line of A.C. and D.C. Motors and Generators CHICAGO, ILLINOIS 


METERS FOR SALE 


Graphic demand meters, Lincotn, type CCW, 120 
volt, 5 amp. Watthour meters, G.E. types 1-14 and 
1-16; Westinghouse type OB: Sangamo type H. All 
110 volt, 5 amps., 2 wire. All equipment used but 
in good operating condition 


ELLMANN COMPANY 
CHANDLER BLDG WASHINGTON 5, D. C 








FOR SALE 


USED RUBBER GLOVES 


Tested at 10,000 volts and in good con 
dition, 200 pairs available—sizes 9 to 11. 


MISSOURI PUBLIC SERVICE CORP. 


Hout Bldg. Warrensburg, Mo. 





FOR SALE—EXCITER 
i—!00 KW G.E. Exciter, 125 volts, 800 amps., 
1200 R.P.M., compound wound driven through 
a@ reduction gear by a DeLaval Steam Turbine 
designed for 150 tb. dry saturated steam and 
exhaust against 5 Ib. g. back pressure. 5400 
R.P.M. Exciter, reduction gear and turbine 
mounted as a unit on a cast iron bed plate. 
FS-7839, Electrical World 
530 West 42nd Street, New York 18. N. Y 
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“SUCCESSFUL OPERATION GUARANTEED Zelye# 








We Rebuild in accordance with N.I.S.A. 


D. C. MOTORS 
Qu HP Make Type Volts Speed 
1 1750 Whee 600 550/700 
6—1500 W hase 525 600 
1—1200 Whae 600 525/700 
1—700 Gul MCH 600 150/525 
1—-650 GE MPC 250 115/14 
1—600 Whse 600 800/954 
2-608 GE MPC 600 600/720 
I 5 Whs MQ 250 300/900 
1—200/300 G.E MPC 20 360/920 
1 5 Whae QM -600 6 230 425/850 
1 Gt MPC 230 400 (500 
1 Al Ch 230 700 
3 W hse SK-200 230 600 
1 Cr. Wh. CMC-65H 230 1150 
l- G MPC 30 ©6230/450 
1 Cr. Wt 152HI 30 300 / 105K 
3 Cr. Wt rEFC-S7H 230 Si 
GF CD-B-Br 600 250/750 
G1 co 220 625 
El. Dy 305 230 =750/1560 
Cr. Wh. JHI 230 1200 
it CD-17 230 365/730 
iF MPC 30 225/450 
W hase SK-Vert 30 «485/950 
Re 1050T 40 ©400/1200 
kL D 408 30 475/95 
Cr. Wh sH-TEFC 30 stil 
whe SK-1LS0 25 650 
1 3 Sprague C 0 5000/1000 
2 GE CDM-1126Y 330 WO 
TURBO GENERATOR SETS 
See ad on page 156 
SYNCHRONOUS CONDENSERS 
Qu KVA Make Type Volts Speed 
1 5140 Whse 4150 600 
100 GE T3c 2400, 4150 900 
3000 Whee 104 720 
3000 GLE ATI is 20 


Cc tas 


» \ 
aid eh See 
ad 


neve 


MOTORS 





FOR SALE 


OX J Z ; ; 
51 HOWELL ST., JERSEY CITY, N. J. 
_EEE 


GOULD KATHANODE STORAGE BATTERY 


with 


single tier steel rack 


Type OSX 23—59 Cell 
Amp. hr. cap. 8 hr. rate disch. 836. 
Used floating on tine in parailel with generator 


Installed July 1947 


Available April Ist 


WILLIAM FRASER, Ch. Engr 
‘. & ¥ 


YMCA 215 W 


23 «St., 


Phone: CHelsea 3-1982 


New York 


WANTED 


METERS WANTED 


500—15 ampere, 
25—50 ampere, 
1500—15 ampere, 
75—15 ampere, 


3 wire, 60 cycle 
3 wire, 60 cycle 
2 wire, 60 cycle 
3 phase, 4 wire, 120 


208 voit 


Give complete data, and prices 


ELLMANN COMPANY 


CHANDLER BLDG 













equipment 


Room 4200, 





330 W. 42nd St., 


WANTED 


switch 





WASHINGTON 5, D. C 








Water softening and demineralizing 
metal-clad 
19000 /2300 V power transformers. 


gear, 


141 W. Jackson Blvd. 


Chicago, Illinois 


NEW “SEARCHLIGHT” ADVERTISEMENTS 
received by 10:00 A.M. March 4th will 
appear in the March 12th issue, subject 
to space limitations. 
Classified Advertising Division 


ELECTRICAL WORLD 
New York 18, N. Y. 


ELECTRICAL WORLD @ February 26, 








Standards 


MOTOR GENERATOR SETS A. C. MOTORS—3 Ph. 60 Cycle 








3 Ph. 60 Cycle Synchronous ; 
Qu. HP Make Type Volts S reed 
La “a 2—3500 GE TS 2300 257 
Qu. KW Make Speed Volts olts 3100 «GE. ATI <a00 514 
I 1800 G.E 600 125 250 4000 2— 2000 Whee. 3300 120 
1 1500 G4 360 27 2200/4400 _ 1004 Whs MILI 330. (89.5 
1 1500 «GLE 600 600 4150 2— 900 AL Ch cue Casts 220¢ 150 
1 1500 Whse 600 600 aa 4150 1 600 Whee 440 360 
1 1250 «GE 600 275 2300/4150 i OO GE ATI 480 900 
1000 Whse 900 600 2400/4160 . OO .|OOUGE TS-9832 4160 600 
1000 Whee 250 4000 1 re Whse ‘ - 200 aa 
1000 = Whe 600 4000 350 GE TS 3200 150 
oS Se : rp a0 i— 320 GI ATI 2300 600 
750 Cr. Wh ) 250 2300 (4160 1 208 Al Ct 440 600 
co whee ; 220 2400/4160 I— 300 GE ATI 440 720 
BK Gt ) 125 2300/4150 300 Whse Enc 2300 530 
AM Gt 72¢ 600 4400 a 
400 3k 720 250 440,/2300 Slip Ring 
1 400 Gt 1200 ou 440 1—1000 705 
l 350 Gt +00 4150 2 700 900 
1 150 Cr. Wh. 1200 ‘ 220/440 i— 500 505 
i100 «6G 70 125 220/440 Rie. ae 505 
100 Gt 1200 250 2200 1 HM 450 
7 C.R.W.H, 1170 250 440 1 400 252 
3 350 900 
ROTARY CONVERTERS (60 cycle) 1— 330 zoo 257 
pe AC _— oe 357 
Qu. KW Make Speed Volts Volts 1 25) "750 
1—2000 G.E 514 600 13200 1 250) 900 
1—2000 Gt 450 600 13200 i 135 700 
i 1000 bd 900 600 11000 > 100 435 
1 750 wt B goo 00 13200 x 
00 “Whit 900__ ___ 250 ___ 600 
All units can be furnished with AC and DC Control 250 = 
I 250 6 
MERCURY ARC RECTIFIERS 1— 200 1800 
1 1000 Al. Chal B-612 625 1350 I 125¢ E 1190 
*1 1000 B-B 25/60 ¢ 6 6600/13200 1 125 3585 
1 7) Gt RHW 315 * 2300/4000 2 104) 440 1750 
*Complete withffull ‘automatic A ¢ 1ui_D_C. controls im 575 





Every Machine Is Geeniit Outright o Us 


COMPANY, INC 


What are your needs? 
UNITS UP TO 5000 KW 





MAIN OFFICE AND SHOP AVAILABLE IN STOCK 








DIESEL GENERATOR UNITS 


IN STOCK—IMMEDIATE SHIPMENT 


2—1420 KVA—FAIRBANKS MORSE—NEW ALTERNATORS DIRECT CONNECTED 
TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 
DIESEL ENGINES. 


2—1250 KVA—CROCKER WHEELER—NEW ALTERNATORS DIRECT CONNECTED 
TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 
DIESEL ENGINES. 


2— 620 KW— 240 VOLT-—-DC GENERAL ELECTRIC GENERATORS DIRECT CON- 
NECTED TO ALCO TYPE 6—12'%2 X 13-T 900 HP—700 RPM 
DIESEL ENGINES. 


ENGINES NEW LATE 1944—RELATIVELY FEW HOURS OPERATION 


WALTER H. WILMS & COMPANY 


2526 GUARDIAN BUILDING, DETROIT 26, MICHIGAN 
WOODWARD 1-1856—1-1857 





FOR SALE 


MUNICIPAL PLANT 


FAIRBANKS-MORSE DIESEL ELECTRIC, 
WHOLE OR PART. Good Condition 


1-300, 1-155, 1-72 KW, 3 ph. 60 c. 2400 v. 
Gen., switchboards, pumps, filters, soft- 
ener, cooling tower, piping. 








Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam and Oil 
Engines, Boilers, Motor Generators, 
Rotaries, Transformers, Motors, Com- 
pressors, Induction Voltage Regulators, 


Oil Circuit Breakers, etc. 
Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St. New York 7, N. Y. 


mufflers, 
For Owner 


Benj. W. Bissell, 
531 K. P. Bldg 


Engr. 


Indianapolis, Ind. 
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Acme Wire Co., The 

Air Preheater Corp., The 

Albion Malleable Iron Co 
Allis-Chalmers Mfg. Co..8, 10, 104, 
American Brass Co., The 
American Creosoting Co. 
Anaconda Wire & Cable Co 


Babcock & Wilcox Co., The. .124, 

Bakelite Corp 

Barrett Div., Allied Chemical & 
Dye Corp. 
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CONSTRUCTION FEATURES 
OF THE I-T-£ Type LG CIRCUIT BREAKER 


a FRM ISS RMN aCe itr LCm: Vn ierL hy 









MAIN CONTACT 


silver alloy inserts to 


are Built up of copper bars with 


Silver facings ore See Sere 

2penings and - 7 more than 40,000 
henna? CO NOt cause perceptible wear 

Grate and arcing con 


silver contact 





f the contact faces 


acts protect main contacts dur 
closing operation acts during opening and 























AGAIN I-T-E LEADS the way in Switchgear design! The 
new I-T-E LG Circuit Breaker is the first 0000-Amp. breaker 
to be offered in a truck-mounted, draw-out type 

The rugged, heavy-duty Type LG is the ideal breaker 
for applications where breaker operations are relatively few 
and where high interrupting ability — with moderate 
operating speed — is needed. The LG is designed and built 
to carry a full load continuously for long periods of time with 
a minimum of temperature rise. 


I-T-E’s | Truck-Mounted Draw-Out Type LG Circuit 
Breaker is another example of 1-1T-E leadership in producin ieee ntrally located. A 


custom-made circuit breakers and switchgear equipment to meet 0 controls. Actual mechanism og vt ae 
r 7 ’ Rs ft ti when in 
the exacting requirements of individual customers. It is ex- est, of Operating Thee in Disconnected 










ee : to any these « ck can be moved 
clusively an I-T-E product — designed and built where Switch saecenie os without opening the main 
mplete protecti 
gear is a business, nol a side line. eee echesiien Pete 
The I-T-E representative in your locality will be glad to eee pHing postion unless i 


" tripped and ntace 
" ae CONG Opened 


assist and advise you on adapting the new truck-mounted LG 
breaker to your electrical distribution system. Use his serv 
ices without obligation. For complete technical and appli 


cation data, write for LG (Catalog) 1104. 


APPLICATION RATINGS—TYPE LG CIRCUIT BREAKERS 


PANTOGRAPH - MOUNTED TRUCK - MOUNTED 
600 V AC 2000-3000 A 4000-6000 A 
250 V DC 2000-5000 A 6000-10,000 A 








2-, 3-, and 4-Pole. Electrically operated 
75,000 and 100,000 amperes R.M.S. Interrupting Rating 


ee 


The Leader In Technical Excellence 


I-T-E CIRCUIT BREAKER COMPANY, 19th & HAMILTON STREETS, PHILADELPHIA 30, PA. 


31 OFFICES IN UNITED STATES * In Canada, EASTERN POWER DEVICES, Ltd., TORONTO 
SWITCHGEAR © UNIT SUBSTATIONS © ISOLATED PHASE BUS STRUCTURES © AUTOMATIC RECLOSING CIRCUIT BREAKERS 











*FORP WER SWITCHING EQUIPMENT, REFER TO RAILWAY AND INDUSTRIAL EN VEERIN AN RGANIZATION 






























































There's a difference in making 
something to last ten years, 
and making something to 
last! In Kuhlman Transformers, 
every coil of wire, every 
piece of metal, every coat 
of paint is designed and applied 
to last — and last! They 
aren't made to last for stated 
periods of time — but to 
a.service —as far into the 
materials can 

n ormers 


External view L.V. side of 
Distribution Transformer, 150 
KVA, single phase, 60 cycle, 
OISC 33,000-7620 volts. 


KUHLMAN 


BAY CITY, MICHIGAN 


EXPORT REPRESENTATIVES: J/afersational Standard Electric Corporation, 


— continued servi dk rotons 


ELECTRIC COMPANY 


67 Broad St., N. Y. 4, N. Y. Cable Address: Microphone, N. Y. 


TRANSFORMER 
TOPICS 


ra 


KUHLMAN 


QUESTION: 


OO aC Oar Cais) 
are to be operated in parallel. Char- 
acteristics of the two transformers 
Pe: Cm Ce 


No. 1 No. 2 
See ptt paul) 
Voltage .. 6900/230 6900/230 
% IR ....-'125 1.34 
Lae Sai 5.49 Bet] 


(eS Nae: mee ie ee a ee 
0.8 P.F. lagging, determine the 
DOE: Umass imu mh me otal 
transformer. 


(b) What is the maximum total 
load at this power factor which 
will not overload either’ trans- 
BC gti) aed 


ANSWER: 
(a) Constants for Transformer No. 1 
100 « 1000 
a 230 = 435 amperes. 
.0125 & 230 
Re= rer = .00662 ohms. 
Xe see Lo a = .0290 ohms. 
Z j= .00662 + j .0290 — 
.0296 ohms. f 
, omer i for Transformer No! 2 
2001000 
rf ET = 870 amperes. 
.0134 « 230 
R. = PT = .00355 ohms. 
0553 230 
» 870 0.0146 ohms. 
Zo = .00355 + j0.0146 - 
-0150 ohms. 
i assed Fi DDK T 
— 230 . nperes. 


Current supplied by 
Transformer No. 1 
bh RS a .0150 
Zi+B, * It= 0296 + .0150 
xX 1310 = 440 amperes 
KVA, 440 « 230 « 10-3 
- 101.2 Kva 
Current supplied by 
Transformer No. 2 


f me 


6 re pee e Piet Vi Titi act 
KVA2 = 230 X 870 X 10-3 — 
200 Kva 

(b) fe en v0) is .0150 

1 C} Z, ~ .0296 

Iz .0296 

I; .0150 = 2-978 

KVA; 


KV A> = 1-973 or 


KVA, = 1.973 KVA>2 

KVA, + KVA2 
= 100 + 200 = 300 
2.973 KVA2 = 300 
KVA2 = 101 KVA 

or practically, the 
present 300 Kva total load 
(or be sl ae beet eo 


— mini niaeieai 


